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FOREWORD 


John H. Lawton 
Centre for Population Biology, Imperial College, Silwood Park, Ascot 
and 
Natural Environment Research Council, Swindon, UK 


In many parts of the world there are no ‘natural’ habitats or landscapes; to a greater 
or lesser extent, all have been modified by human activities. This is nowhere more 
true than in Europe, where, with a few rare exceptions (for instance the tops of 
higher mountains, some sea-shores, and the rare primary forests of Eastern Europe) 
all landscapes are the products of thousands of years of human occupation. More or 
less identical comments apply to huge swathes of North Africa, the Middle East, 
India, China, and Japan. Large parts of North America, not least the lands to the east 
of the Mississippi, have equally highly modified landscapes, less venerated by age, 
but none-the-less highly modified. 

The term “cultural landscape” is a useful term that captures the essence of 
landscapes discernibly modified by people. That is (sometimes only with a trained 
eye), one can clearly see the outcome of human activities, stretching back over 
generations. For the sake of pedants, and because there are arguably no habitats on 
earth that are now not impacted by people to some extent, newly logged primary 
forests, polluted icebergs in the Antarctic, and so on, are not cultural landscapes. But 
as with all terms and definitions, there is room to argue about its precise use. In this 
book at least cultural landscapes do not include some of the most heavily modified 
habitats on earth — cities and other huge conurbations, extremely intense modern 
agricultural landscapes (‘factory farms’), and so on. Like the porridge in the English 
fairy tail of Goldilocks and the three bears, cultural landscapes are neither “too hot” 
(hugely modified by people), nor “too cold” (virgin forest), but “just right”. We 
sometimes refer to them as ‘semi-natural habitats’. They are landscapes created by 
people, and used by people for food, fibre, and a place to live, but still decidedly rich 
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in biodiversity, beautiful to look at, and in harmony with nature. They are the 
landscapes of fairy tales, without dragons. 

No book could do justice to all the world’s cultural landscapes, and this one does 
not try to do so. Rather, it focuses on Europe, but also draws some valuable lessons 
from North America. The obvious question is why bother writing a book about 
them? The equally obvious answer is that many cultural landscapes are threatened 
by changes in land-use practices, so that the economic and social activities that have 
maintained them for hundreds, if not thousands of years, are no longer viable in a 
free market. And yet, for many European and North American citizens, these are the 
landscapes they wish to visit for recreation, spiritual enrichment, and even a sense of 
regional or national identity. For others they are barriers to progress, anachronistic, 
old fashioned and pointless. They release powerful emotions! We need to 
understand these issues if we are to deal rationally and democratically with them, 
and this book is an attempt to explore and illuminate the complexities of these 
problems, and to suggest solutions. 

Science alone cannot provide answers to the dilemma of conserving cultural 
landscapes. Even supposing that it is desirable to maintain landscapes that are 
somehow “just right” (I happen to believe it is), there are no scientifically logical 
benchmarks, frozen in aspic, to tell us what to conserve. Landscapes change 
eternally. Ten thousand years ago Europe was coming out of an ice-age. Neolithic 
and bronze-age cultural landscapes on the continent bore precious little resemblance 
to those of Mediaeval Europe. A considerable part of the Netherlands was under the 
sea before the seventeenth century. New England was a damp, dense and some say 
dismal forest when the first Europeans arrived. When do you stop the clock? There 
is no scientific answer. Rather, society must base decisions about what it wants to 
conserve (and, by definition, what it wants to let go of) using an uncomfortable mix 
of criteria, based upon socio-economic, aesthetic, emotional, legal, and even ethical 
considerations. This is politically messy, to say the least. Once a goal has been 
decided, science (including the dismal science of economics) can help to deliver it, 
but they cannot tell us what to do. 

Here you will find an exploration of these issues, from Aldo Leopold’s 
profoundly influential ‘land ethic’, to a consideration of the economic value of the 
environmental goods and services provided by complex landscapes. There are case 
histories drawn from many parts of Europe and North America, and there are 
professional introductions to some of the complex socio-economic drivers that both 
help to maintain, or destroy, cultural landscapes, including tourism, and the 
Common Agricultural Policy and associated agri-environment schemes. Inevitably, 
as in so much of our daily lives, lawyers will have their say, be it through the US 
Endangered Species Act, or the EU Habitats Directive. Even the Kyoto Protocol and 
the Framework Convention on Climate Change may influence Poland’s ability to 
maintain its rich cultural landscapes within which are embedded some of Europe’s 
least disturbed forests. Citizens need to understand these issues if they are to help 
maintain the rich and varied landscapes loved by so many, but so easily lost. 
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Nobody can be an expert in all these areas — I certainly cannot! But we do need 
to understand them if we are to make rational (albeit complex and difficult) 
decisions about the future of Europe’s and North America’s cultural landscapes. I 
see this book as a valuable tool to illuminate these tricky problems, and commend it 
to you. 


John Lawton 
NERC, Swindon, October 2003 
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INTRODUCTION 


Martin Dieterich & Jan van der Straaten 
db&p-consultants, Kirchheim, Germany; Saxifraga Foundation, Tilburg, The 
Netherlands 


This book arises from a symposium organised and held during the 16™ Annual 
Meeting of the Society for Conservation Biology (SCB) in Canterbury, England. 
The 2002 meeting in Canterbury — the first SCB meeting ever held in Europe — 
provided a unique opportunity to present European conservation issues and 
approaches associated with cultural landscapes and land use a to a largely North 
American audience. At the same time, it provided an opportunity to expose 
Europeans to some of the North American concepts relevant for nature conservation 
in the “Old World”. 

In Europe, land use has been intense for at least centuries if not millennia, 
leading to species assemblages that require certain usage patterns for continued 
existence. In cultural landscape nature conservation cannot be based on simple and 
straight forward exclusion. Rather, nature conservation must include appropriate 
patterns of use. It depends on active and therefore voluntary user co-operation. This 
sharply differs from North American “wilderness” approaches. 

The significance of livestock grazing probably best expresses the difference in 
perspectives between conservation in landscapes that have been subject to long-term 
cultivation and conservation in landscapes that have rather recently been taken into 
production or are threatened with loss of their pristine character. Livestock grazing 
as a last resort to preserve biodiversity and landscape qualities in many parts of 
Europe; livestock grazing as a threat to biodiversity and landscape qualities in many 
other parts of the world, and North America in particular. 

In cultural landscapes societies and nature conservation interact most closely. 
They often clash as conservation is usually opposed to basic economic paradigms 
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that call for the short term maximisation of profit to be gained from land use. At the 
same time, nature conservation continues to depend on active input from those 
whose “freedom of use” it needs to restrict. In Europe solutions to this contradiction 
yield rather interesting interactions that may provide important guidelines and 
lessons for nature conservation, globally. Especially, since rising populations, 
increasing dependence on renewable resources and the striving for improvements in 
material wealth will cause land use pressures on natural systems to increase in the 
future. 

The term cultural landscape has been defined many times by international, 
national and regional institutions. Many definitions usually create vagueness in the 
meaning of a term. This book certainly is not about (re)defining the term cultural 
landscapes. We perceive cultural landscapes as landscapes that are cultivated and/or 
clearly reflect a history of cultivation. The history of cultivation often is the root for 
value in terms of biodiversity and aesthetical qualities. Our focus is on how to 
manage such landscapes. Management which attempts to preserve conservation 
values and aesthetic qualities in the light of dramatic shifts in technological and 
socio-economic conditions. 

The complexity of nature conservation in cultural landscapes requires inter- 
sectoral approaches: horizontally between disciplines (interdisciplinarity), and 
vertically between hierarchies of abstraction (science, politics, administration, 
application). Apparently, scientific approaches often ignore the vertical dimension 
targeted at the different hierarchies of abstraction. This is probably a major 
stumbling block, causing many well meant approaches to fail or to not fully yield 
value in terms of applicability and actual implementation. 

In many respects this book represents an innovative approach. We have tried to 
merge different disciplines (philosophy, biology, law, economics, and planning), the 
different levels of abstraction, and different geographical and socio-economic 
backgrounds from developed countries into a coherent whole. Coherence certainly 
does not mean complete conformity in terms of basic philosophies and even 
approaches between authors and their particular chapters. Having achieved 
coherence in spite of a diversity of perspectives was the challenge and, as we 
perceive it, is the strength of this book. 

A visible tool to achieve coherence is cross-referencing between chapters, which 
we have strived to include. An equally important tool for establishing coherence was 
the editors attempt to steer authors toward problems that arise when trying to 
actually implement conservation in a cultural landscape; and then provide 
guidelines, ideas or even answers. While only occasionally referred to in the book, 
the Filsalb project developed for a cultural landscape of high conservation value in 
southern Germany served as an invisible guide: a model for appropriate questions, 
problems and approaches. In the end, we hope to have succeeded in producing a 
book that certainly does not cover it all, but a book that provides general insights 
and useful examples; a book that will help those actively dealing with conservation 
issues. 


XVil 


In his introductory chapter Hansjérg Ktister argues that the terms “natural” and 
“cultural” landscapes are somewhat misleading. Human use of landscapes is not 
restricted to cultivation. There are also other cultural influences such as hunting, 
road construction and pollution. Pollution, in particular, effects nearly every location 
on Earth. Due to this omnipresent human influence, every single landscape can be 
regarded as a cultural landscape. On the other hand, even if cultivation is quite 
prominent on crop fields, natural processes remain a decisive component shaping 
agrarian systems. Man uses natural processes in the cultural landscape as far as they 
are useful to him. He interferes with natural succession by ploughing, sowing and 
harvesting agricultural crops, and by cutting and replanting selected tree species in 
forests. The transition between landscapes that are predominantly culturally or 
predominantly naturally shaped is gradual. Therefore, in some respects, it appears 
better to simply use the term landscape without further qualification. 

Kiister provides a glance at the history of European cultural landscapes. A 
history that is still reflected in today’s landscape patterns and habitat qualities. In 
order to secure appropriate patterns of low-intensity use, ecologists need to explain 
the factors that generate landscapes and landscape patterns to the general public. It is 
currently not self-evident to the greater part of the population that landscapes should 
and have to be managed to achieve certain qualities. People must learn how “their” 
landscapes are generated and function. They must explore the identities of their 
landscapes and they must know how these identities can be preserved: nature cannot 
be kept in a stable state, as it is dynamic and changing. If cultural landscapes are to 
be protected, stability achieved in actively working against natural succession is a 
key determinant of quality. 

Peter List discusses the relevance of Aldo Leopold's land ethic for current 
conservation practices and contrasts those ideas to other leading forest management 
philosophies. In the USA, Leopold has been very influential, while in Europe he and 
his ideas still are little known. Leopold advocated new attitudes and ethical values 
that would harmonize human behaviour in industrial societies with the earth’s 
ecosystems. His land ethic provides normative and scientific arguments for 
conserving biodiversity, and both a theoretical and applied, ecological basis for 
forestry, wildlife management and agriculture. His ethics promotes the management 
of forests as a biotic whole partly for their own sake and the sake of forest 
organisms, and partly for the sake of humans and their needs. 

Leopold was aware that economics acts as a tether to ecology and aesthetics in 
the developed economies of the Western world, but he also thought that these 
linchpins of a land philosophy could be blended into a harmonious approach to 
conservation. For this to occur, economics could not dominate conservation 
thinking, and an exclusive emphasis on economic self-interest would have to be 
repudiated. Ecology provides a more realistic basis for a land ethic than economics 
anyway, he argued, contrary to accepted belief at the time, and economics would 
thus have to assume a different place in a new approach to conservation. Contrary to 
Leopold’s assumption, List argues that ethics is just one of many drivers 
determining human attitudes to biodiversity conservation. Reforming people’s ethics 
would be a sufficient, but not a necessary condition for protecting biodiversity. 
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Martin Dieterich describes the function of biodiversity in ecological systems as 
the equivalent of intelligence in human systems. Both biological systems and socio- 
economic systems are forced to adapt to change. While biodiversity allows for 
adaptation in biological systems, human systems base their adaptability on 
intellectual power. However, time frames for constructive adaptation differ. 
Optimisation based on natural selection and thus change from generation to 
generation is slow, whereas the brain allows for rapid improvements in resource use 
efficiency. Rapid optimisation relative to changing environmental conditions is 
perceived as a basic and intrinsic cause for the overuse of natural resources. 

In cultural landscapes, conservation generally is confronted with seemingly more 
profitable types of use by prevailing economic sectors. However, this is a type of 
profitability, determined by the market system that is notoriously insufficient when 
dealing with future values (future productivity), irreversibility (extinction) and 
common goods (biodiversity and environmental health). A pure market approach 
therefore is inadequate to effectively deal with problems relating to nature 
conservation in general and nature conservation in cultural landscapes in particular. 
Rather, nature conservation in cultural landscapes depends on a mix of public 
support through e. g. agri-environment programs, regional marketing granting higher 
revenues, social recognition for those who implement nature conservation measures 
and a certain flexibility of regulations to grant users leniency in order to chose 
appropriate routes that yield desired qualities. 

Comparing legislation in Europe and the US, Jonathan Verschuuren sets out to 
assess the effectiveness of legal instruments designed to protect nature and species. 
Of course, this is far from an easy task, as factors other than legislation are relevant, 
too, when it comes to explaining recovery or demise of particular species or habitats. 
While the Endangered Species Act in the USA has been in place for more than 30 
years, passage of the EU Habitats Directive that still has to be incorporated into 
national law only dates back to the year 1992. The EU Birds Directive that was 
already passed in 1979 is restricted only to the protection of wildbirds. 

While in general there are many differences between the European and the US 
legal systems, and between European and US biodiversity and landscape protection 
laws in particular, it is evident that both the Birds and Habitats Directives and the 
Endangered Species Act have been built on the same foundations. As Verschuuren 
illustrates with numerous examples, in both legal systems we see a stringent 
application of the regulatory provisions concerning species and habitat protection. 
At the same time, neither the American, nor the European approach halt economic 
development. These legal provisions do, however, bring an end to rash decision- 
making in favour of activities or projects that may harm biodiversity or landscape 
diversity. 

A striking similarity between the history of the European Birds and Habitats 
Directives, and the Endangered Species Act in the USA, is the fact that both 
regulatory systems saw a slow start. Both sets of rules even were relaxed to better 
accommodate economic interests. In the USA, the Endangered Species Act now has 
much public support and actually allows interested stakeholders to look for 
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possibilities to reconcile economic and biodiversity interests. Following recent court 
decisions, the first signs of a similar development are visible in Europe right now. 

Wilson, Troy and Costanza make valuation of non-market ecosystem goods and 
services spatially explicit using Massachussetts as a case model. The goods and 
services provided by natural landscapes and the ecosystems that they produce are 
critical to the functioning of earth’s life support systems. They also contribute 
significantly to human welfare, both directly and indirectly, and therefore represent 
a significant portion of the total economic value of the ecosystem goods and services 
associated with the landscapes we live in. Non-market goods and services are not 
traded and therefore do not have a market price. However, the ability to estimate the 
economic value of ecosystem goods and services associated with natural or semi- 
natural landscapes is increasingly recognised as an essential condition for integrated 
environmental decision-making and land-use planning. 

The authors introduce various methods that have been developed in the last few 
decades to estimate economic values of ecosystem goods and services such as 
Avoided Cost, Replacement Cost, Net Factor Income, Travel Cost, Hedonic Pricing 
and Contingent Valuation. Deficiencies of current valuation methods and ways 
toward improvement are discussed. Overall, economic valuation is seen as just one 
of many necessary inputs into the process that results in land-use decisions. 

Jan Szyszko describes and analyses the situation of cultural landscapes in 
Poland, a transition country. The degree of economic development is considered a 
key determinant for the condition of the environment. In Szyszko’s view, delays in 
economic development offer opportunities to learn from mistakes made elsewhere. 
There is a chance for Poland to develop agriculture and infrastructure without 
devastating the landscape. Guidelines for necessary future actions and policy are 
identified. 

The Kyoto protocol is considered to provide specific opportunities to capitalize 
the services from available natural resources. Szyszko argues that afforestation can 
play a considerable role in Poland. Afforestation will provide sinks for carbon 
dioxide and it will relieve usage pressure on extant forests and thus offer 
opportunities for more efficient nature conservation. 

Szyszko suggests that landscape evaluations be based on indicator species or 
indicators that directly relate to species composition. Species or functional indicators 
such as the Mean Individual Biomass of ground beetles are well suited to reflect 
successional stages. The occurrence of species exploiting different successional 
stages can be a measure of landscape quality and value. Furthermore, the valuation 
system can be extended to include species with integrative environmental 
requirements, and are thus characteristic of efficient functioning of the landscape on 
a large spatial scale. For Poland suggested indicators of landscape value in the order 
of their importance include: black stork > lesser spotted eagle > white tailed eagle > 
wolf >crane > white stork. 

The fact that tourism may cause degradation to nature and in local societies is the 
starting point of Harry Coccossis. He refers to small Greek tourist islands in the 
Aegean as model systems to describe and illustrate: (1) drivers underlying 
development; (2) threats to local culture and natural assets; and (3) basic 
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constituents of possible solutions. The development of tourism should be carefully 
planned in the context of a broader strategy for sustainable development; a strategy 
which recognises the need for a balance between the goals of economic efficiency, 
social equity and environmental conservation. Within this perspective, tourism 
policy must be conceived as an opportunity, but also as a challenge to sustain local 
societies without eroding the very basis on which the prospects for future 
development are founded. 

This requires strategic planning, which presupposes advanced organisational 
capacity and the potential to implement the required concerted actions. Planning 
involves choices and setting priorities. Policy and planning must be targeted at 
broadening the economic base. The intellectual foundation for successful planning is 
the sensitisation of the population and key players to the need for the adoption of a 
sustainable development model. The protection and enhancement of local identity is 
at the core of local strategies in this context. In spite of some basic structural 
problems (insufficient governance systems, small size and isolation), these small 
Greek islands can be excellent cases to explore policy responses, particular as 
models for testing sustainable development strategies and policies. 

In his daily practice Martin Joos, who is the mayor of Bad Uberkingen in 
southern Germany, is often confronted with the relevance of nature conservation on 
the one hand, and the economic interests of land-owners and farmers on the other. 
Nature conservation is legally based; however, this does not imply that measures 
requiring active participation (proper land use) can be easily implemented. The 
primary role of communities is to act as mediators in these types of conflict. 

Dissent resulting from the impact that restrictions might have on individuals’ 
freedom to manage their property is the most difficult obstacle to overcome, when 
mediating acceptance of concepts that try to implement nature and landscape 
conservation. An overwhelming majority of landowners basically do not object to 
conservation and landscape protection, as long as it does not happen on their 
property. Or, if it does, then at least not without what owners would consider 
adequate compensation. 

It is difficult for communities to resolve the basic conflict between the 
immediate interests of their constituents, and conservation legislation and planning 
imposed from outside. What communities can do is foster a culture of acceptance for 
measures that serve nature and landscape conservation. Fostering acceptance is not 
based on enforcing legal directives. Rather, it is based on consistent behaviour that 
can serve as a role model, on the promotion of an intrinsic value of nature and on 
standing up in a convincing way for what can really be achieved. This and a 
partnership in dealing with each other and different interests, facilitates the 
development of robust solutions. 

David Baldock provides an introduction to and a brief historic review of EU 
agricultural policy. He emphasizes that agriculture is particularly susceptible to the 
interventions of policy makers, because it is subject to a more comprehensive and 
well-resourced set of policy measures than almost any other economic sector in 
Europe. To a large degree this policy is driven at the EU level by the Common 
Agricultural Policy (CAP). The CAP can be separated into two “Pillars”. The “First 
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Pillar’ deals with different production sectors and market support for many 
agricultural products. It fosters intensification and has a substantial influence on 
environmental qualities and the countryside. Some commodities are produced at an 
artificially high level because of the extent of support provided to farmers. 

The “Second Pillar’, by contrast, is more concerned with farm investment, 
processing and marketing, support for more marginal areas and other structural 
issues. Agri-environment policy is one strand within the overall theme of farm and 
rural development, which dominates the “Second Pillar”. Agri-environment policy 
covers measures that focus on environmentally sound management of farmland. 
Baldock concludes that there should be a stronger connection between rural 
development programs and the implementation of European environmental policy 
including the Birds and Habitats directives, as well as the Water Framework 
Directive. Efficient ways of monitoring programme success need to be developed as 
a precondition for exchange and subsequent improvement of schemes all over 
Europe. 

Norbert Haber and Manfred Fehrenbach are affiliated with the Ministry of Food 
and Rural Affairs in the State (Land) of Baden-Wiirttemberg in southern Germany. 
In this Land, special programs aiming at the protection of nature and the 
environment have been successfully implemented. In the light of globalisation, 
farmers are forced to exploit all reserves for economic reasons. Economic pressure 
leaves little room for targets other than optimised production. Therefore, it is in the 
public interest to encourage farmers to manage their land in environmentally 
beneficial ways by provision of financial incentives, or to support investments that 
relate to nature conservation. 

Two complementary programs — the MEKA and the LPR — have been instituted 
to support the implementation of measures linking agriculture, agro-environmental 
protection and nature conservation. Programs are described in detail, and values on 
compensatory allowances are provided for a wide range of measures. While the 
MEKA attempts to foster environmentally sound production on as much farmland as 
possible (“broad and shallow”), the LPR is targeted at the maintenance and tending 
of particular biotopes and landscapes, specific aspects of species and habitat 
protection, and the establishment of habitat networks (“narrow and deep”). In 
addition, the LPR provides funds for investments, marketing, services and land 
purchases that support nature conservation and therefore are in the public interest. 

Frank Berendse and David Kleijn report on research on the effectiveness of agri- 
environment schemes as a tool to restore biodiversity in Dutch agricultural 
landscapes. With respect to actual effects of agri-environment schemes, the results 
of their study are rather disappointing. The black-tailed godwit, in particular, and 
other meadow birds do no really benefit from measures specifically instigated to 
support meadow birds. Higher hover fly species richness was restricted to the May 
survey when fields with management agreements had not yet been mown. 

The results obtained by Berendse and Kleijn are in line with a recent review of 
evaluation reports about the effects of agri-environment schemes throughout Europe, 
showing that the majority of schemes did not have a positive effect on vascular 
plants. The number of studies that showed positive effects on bird populations was 
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about equal to the number of studies that revealed no effects or even negative 
effects. However, the majority of the studies that has focused on insects showed 
positive effects. 

The effects of packages of management regulations on the dynamics of bird and 
plant populations on farmland are complicated and difficult to predict, even when 
results from preceding long-term experiments are available. For this reason, it is an 
essential prerequisite to monitor the in situ effects of management agreements, 
including the period before the start of the agreement and in control areas without 
agreement. The important question for the coming years is whether broad scale 
implementation of agri-environment schemes will be sufficient to relax all relevant 
limiting factors, so that the biodiversity on farmland can actually recover from the 
EU’s former agricultural policy. 

Hill, Beinlich, K6stermeyer, Dieterich and Neugebauer discuss the relevance of 
low intensity agriculture for nature conservation and present results from a project 
designed to asses pig grazing as a management tool favouring biodiversity. The 
importance of low-intensity agriculture for maintaining a diverse cultural landscape 
in Europe is widely recognised. A large number of animal and plant species depend 
on extensive (low-intensity) and continued land use. Traditional pasturing systems 
play an important role in maintaining a high species diversity. In Europe, 
extensively farmed regions of high conservation value are mostly restricted to 
remote or mountainous regions. In densely populated and highly industrialised 
Germany, the remaining marginal areas with poor production potential are strongly 
affected by the decline of sustained land use. Low-intensity pastoral systems have 
almost disappeared, and this trend continues. 

Low intensity pig grazing can maintain plant and animal communities 
characteristic of cultural landscapes. From a conservation point of view, a study on 
the effects of low-intensity pig grazing offered encouraging results. Species richness 
(plants, birds, ground beetles, hover flies, butterflies) generally was higher on pig 
pastures as compared to conventionally managed or fallow sites. Extensive pig 
grazing appears to offer a multitude of possibilities for nature conservation and 
landscape maintenance. Unfortunately, the potential offered by low-intensity 
systems of outdoor pig keeping currently cannot be realised, because a number of 
EU directives renders the broad application of such systems unprofitable. This is a 
perfect example where an intersectoral approach, blending disciplines and abstract 
hierarchies, could produce a plan that would be beneficial to land users and nature 
conservation goals. 
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CULTURAL LANDSCAPES 


An introduction 


Hansjérg Kiister 
Institut fiir Geobotanik, Universitat Hannover, Germany 


1. INTRODUCTION 


Landscape is a term used in every-day language. Everyone considers this term to 
have a clear and unambiguous meaning. However, this is not the case. There are 
numerous ways to define the term and explain what a landscape is. Some questions 
concerning landscapes revolve around whether or not they are stable and whether 
they "really" exist or are "only" abstractions (see e.g. Hard 1970). In this chapter, the 
discussion relating to the meaning of the term landscape should not and will not be 
traced in detail. Landscapes are composed of both stable and dynamic elements, they 
are shaped by nature (dynamic change as a basic principle) and culture (stability of 
use/exploitation as a basic target), and they are characterised by observable patterns. 
Whereas by the very meaning of the term, a natural landscape is mainly shaped by 
natural processes, cultural landscapes are more or less intensively influenced by 
man. 

The terms natural and cultural landscape both are somewhat misleading. Human 
use of landscapes is not restricted to cultivation. There are also other cultural 
influences such as hunting, road construction and pollution. Pollution, in particular, 
effects nearly every location on earth. Due to this omnipresent human influence, 
every single landscape on earth can be regarded as a cultural landscape. On the other 
hand, even if cultivation is quite prominent on crop fields, both natural and cultural 
processes shape the agrarian landscape. Man uses natural processes in the cultural 
landscape to the extent that they are useful to him (especially those processes that 
relate to the growth of plants). He interferes with natural succession by ploughing, 
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sowing and harvesting agricultural crops, and by cutting and replanting selected tree 
species in forests. 

The distinction between natural and cultural landscapes is becoming increasingly 
difficult. Some landscapes are more influenced by natural processes while some of 
them are more intensively influenced by cultural processes. The transition between 
landscapes that are predominantly culturally or predominantly naturally shaped is 
gradual. Therefore, in some respects, it appears better to simply use the term 
landscape without further qualification. 

Landscape patterns are often seen as results, and their ecology is described as 
being stable. However, this is a simplification. It is important to know which 
components of landscapes and ecosystems are stable and which components are 
changing or are permanently subjected to processes of change. Comparable to 
chemical elements, there are stable components in nature and landscapes. Oxygen is 
always oxygen, and potassium is always potassium. The basic structure of molecules 
such as water can also be regarded as stable. There are different kinds of bedrock on 
which landscapes develop - such as granite; each kind of granite can be defined as a 
stable part of nature. Basic abiotic and biotic processes, such as the water cycle or 
the citrate cycle (Krebs cycle), form another qualitatively stable component in 
natural systems. These cycles operate permanently in such a way that the same basic 
building blocks are used, and the same chemical compounds are generated. 

In geomorphology, ecology and biology, irreversible developments are also 
important because they change the overall trajectory of a system and thus cause 
dynamics associated to such change. The water cycle causes streams and rivers to 
change their courses, due to erosion and sedimentation taking place at different 
locations. Salts dissolved in the water are transported to the oceans. As a 
consequence, the salt content of the land decreases and the salt content in the oceans 
increases. Thus, even deep-sea environments change very slowly, but continuously, 
and marine organisms do therefore not live in a completely stable ecosystem. 

Natural dynamics is more apparent along the ocean shores. Waves form sand 
barriers, and wind forms dunes. These habitats are then colonised by different plants 
and animals. Plant succession is also apparent when a lake develops into a fen. The 
lake is drained, physically filled with detritus and sediment, and ultimately 
disappears. A fen subsequently can develop into a raised bog characterised by a 
completely different vegetation. At other sites, and depending on appropriate 
climatic conditions, succession from open land to woodland can take place. In the 
course of natural succession, species composition and abundances of plants, 
animals, and micro-organisms are not stable. 

Species are subject to evolution, too. Inter- and particularly intra-specific 
competition drive selection and thus the evolutionary process. Since natural 
selection favours the survival of individuals with specific qualities relative to 
environmental constraints, community composition and genetic constitution within 
species change over time. Selection itself is not stable, because it is strongly 
determined by the ever-changing biological environment. All things considered, it 
can be concluded that natural ecosystems change over time. Change is a basic 
quality of life and ecosystems (Mayr, 1988): species develop and die out; they also 
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change with respect to qualities and abundance. Whereas succession can be a rapid 
process, in most cases evolution is moving at a much slower pace. Landscapes 
dominated by natural factors are subject to continuous change resulting from 
succession and evolution (see Dieterich, this volume; see Szyszko, this volume). 

The end of the Ice Age marked a starting point for large scale and rapid natural 
change of ecosystems and landscapes in many parts of the world. During the Ice 
Age, the climate in most parts of Europe had been too cold to allow for the 
formation of woodlands. European tree species were restricted to the rims of the 
Mediterranean Sea. After the Ice Age, warming allowed for succession that led to 
woodlands in most of Europe, except for those areas that were too cold or too dry 
(highest elevations of the Alps, some rocks and salt marshes). After establishment 
woodlands continued to evolve. While there are highly speculative concepts of 
climax plant communities and stability in natural landscapes (e.g. Clements, 1936), 
pollen diagrams give clear evidence that change is essential to ecosystems and that 
dynamics never came to an end (Kiister, 1996). Due to different geological and 
climatic conditions, first birch and later different oak species became dominant in 
western and southern Europe, whereas first pine and later spruce became dominant 
in the northern and the eastern regions of the continent. These species all dispersed 
successfully and succeeded to expand their range considerably. The biodiversity of 
central European woodlands is relatively low, because few species had survived the 
Ice Age north of the Alps. Pollen analysis demonstrates that the diversity of 
woodland types, which developed in Europe after the last glaciation, was and still is 
relatively small, and certainly smaller than in comparable stands in East Asia and 
North America (see Kiister, 1998). 


2. CULTURE AND CULTURAL LANDSCAPES: SETTLEMENTS AND CROP 
FIELDS 


In Europe, marked anthropogenic change of the landscapes started about 8.000 years 
ago, when agriculture moved in from the Near East, where appropriate techniques 
had been invented and subsequently developed. This included early grain varieties 
developed from wild ancestors and domestic livestock bred from wild animals. The 
establishment of agricultural landscapes allowed for higher, stable and more 
predictable yields, which was a precondition to reliably feed more children and thus 
support a rising population (Deevey, 1960). While never attaining stability, humans 
always tried to keep their landscapes and thus the productivity of their agro-systems 
stable. 

In Europe, woodlands that had developed naturally before were now cleared to 
obtain timber for constructing houses and wood for cooking, boiling and heating. 
Wood was also sought for many other purposes. Most tools were wooden during 
early periods in European history. In Europe, as in many other parts of the world, the 
clearing of woodland was a prerequisite for the establishment of crop fields. Crops 
need a damp and warm growing season and a dry season for ripening. Moisture 
content determines crop quality. Only if crops are dry, can they be processed and 
stored easily. Dry grains are less frequently affected by fungi, as compared to grains 
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with a high water content. In the Near East, there are damp periods between autumn 
and spring. Summers are dry. As the summer approaches, the water content of crop 
grains drops and the crop can be harvested in early summer. In most parts of Europe, 
spring and early summer are damp. Farmers therefore have to hope for a dry late 
summer in order for crops to ripen and dry. Clearing, preparing fields, sowing and 
harvesting are cultural processes whereas growing and ripening are natural 
processes; both natural processes instigate cultural activity. 

Great differences between cultivated landscapes in Europe result from the fact 
that farming was introduced at different periods of time. In general, loess soils were 
first cultivated in the early Neolithic. At that time agricultural implements were 
made of stone, bone or wood. Based on the tools available, loess soils were most 
suited for cultivation (Clark, 1952). Quite likely, not the fertility of the loess soils, 
but rather their consistency in terms of lack of stones was the reason for early 
agriculture to focus on these soils (Kiister, 1995). Sandy soils, e.g. on moraines and 
sanders, with a considerable content of stones have been cultivated since the later 
Neolithic (about the 4" millennium B.C). Limestone areas in general have been 
cultivated since the Bronze Age (2™ millennium B.C.). During the Iron Age and the 
Middle Ages (the period from the middle of the 1“ millennium B.C. to the middle of 
the 2" millennium A.D.) it became more and more possible to even cultivate stony 
soils in the mountains, on granite and on sandstone (Kiister, 1995). 

For millennia, rural settlements were established in a very similar way. This is 
very important for the formation of the current pattern in agrarian landscapes. 
Wooden houses had to be built in the neighbourhood of dense forests. Only dense 
forests allow for stems to grow tall and even. In open woodlands, side branches 
develop and the main trunks are not straight. These trunks were not suited for the 
construction of wooden houses. Because wide, open grasslands did not exist in the 
early periods of European agriculture, woodlands also had to supply fodder for 
domestic animals. The livestock was simply herded into the woodlands to graze; 
animals consumed both plants from the herbal layer and leaves from the trees and 
shrubs. 

The nucleus of each prehistoric, historic and actual agrarian settlement in Europe 
is at the border between rocky floodplains and the fertile soils further uphill. 
Settlements had to be located close to the water and order for easy access to an 
essential resource. However, in the valleys, the stone-free loess had typically been 
eroded near the running water of streams and rivers. The soils on the valley floor 
therefore contained too many rocks to be successfully cultivated. At the valley 
edges, loess had not been eroded and still was the major constituent of the soil. This 
provided the opportunity for successful farming with the simple tools available. 
Furthermore, cattle were grazed on pastures below the farmhouse. Locating 
settlements at the edge of the floodplain therefore also allowed for easy surveillance 
of the cattle from an elevated position. In later periods, channels were built and 
water was used to flush manure from the stables to the grassland on the valley 
slopes. After all, it is impossible to manage a meadow without fertilising. 

Quite similar to agricultural fields, a combination of natural and cultural 
processes determines the development of the vegetation in grasslands on former 
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woodland sites that had been cleared by humans. Contrasting the situation on the 
fields, preparation before the growing season usually is not necessary on pastures 
and meadows. Except, in modern agriculture additional and desired grassland 
species are often sown. However, even in these cases sowing is accomplished 
without a tedious preparation of the soil. Otherwise, in grasslands the plants just 
grow as a natural process. The natural process of growing is interrupted at a specific 
point in time. The frequency and dates of harvesting, as well as the intensity and 
timing of grazing contribute significantly to the species compositions in grasslands. 
Of course, mowing and grazing with domestic livestock both are cultural processes 
shaping a system otherwise largely governed by natural processes. 

Grassland in Europe that is mown later than mid-June, allows for the 
establishment of species such as Arrhenatherum elatius, Crepis biennis, Tragopogon 
pratensis, and Leucanthemum vulgare. If the meadow is mown earlier in the season, 
plants such as Ranunculus acris and Taraxacum officinale become dominant. 
Besides the timing of the cut, fertilisation is also an important determinant of species 
composition in grasslands. The earlier a grassland is harvested, the more intensively 
it has to be fertilised in order to remain productive. And vice versa: the more manure 
(nitrate, phosphate, potassium) is brought to the meadows, the better the plants grow 
and the more often they can be mown during the course of a season. 

Together with the fields, the intensively managed, mown area used to be strictly 
separated from the more extensively used grassland area outside the immediate 
surroundings of the farm. Even today, the boundary between intensively and less 
intensively used areas in traditional agrarian landscapes still is often marked by a 
wall or a fence that separates an "inland" or "in-bye" from an "outland" or "out-bye". 
These terms are frequently used by Scandinavian geographers and ecologists 
(Crozier, 1991) to describe a formerly widespread and very important feature of 
European agrarian landscapes. The intensively used inland with the meadows and 
the crop fields is owned by individual farmers. Low-intensity cattle grazing 
characterised usage patterns on the outland. Traditionally, herdsmen herded cattle on 
these commons. Cattle were used to collect nutrients from extensive areas, and to 
subsequently transport and finally concentrate these nutrients on the crop fields 
(dung). Recently, due to the intensification of land use, most grassland that used to 
be part of the commons were either transformed into forests or into improved land 
(fertilisation) owned by individual farmers. Today, some remnants of traditional 
grass and heath lands are protected and regarded as valuable and highly 
characteristic landscape elements (see Joos, this volume). 

The general description of a traditional cultural landscape given here is typical 
for many parts of Europe. However, even within Europe, there are particular areas, 
where the development of agriculture was slightly different. In carst regions, fields 
are restricted to the valley bottoms. Only there, enough water is available to allow 
for crop cultivation. In polder landscapes that are protected by dikes against flooding 
fields are restricted to the driest sites, whereas grassland is found on poorly drained, 
low lying areas. 
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3. THE END OF CULTIVATION: THE END OF THE CULTURAL 
LANDSCAPE? 


This chapter outlines developments in agrarian history in general. However, one 
great difference between prehistoric and historic agriculture must be stressed. 
Shifting cultivation characterised prehistoric agriculture. Settlements and their 
associated fields were abandoned after some decades and re-established elsewhere. 
In historic times settlements became fixed points and agriculture continued to rely 
on the same plots year after year. 

The wilderness that developed after the end of culture was not the "pristine 
wilderness". It always differed from the wilderness that would have developed 
without human intrusion. The soils were altered during the cultural phase. Soils 
usually were depleted of mineral nutrients if no fertilisation was provided. 
Fertilisation in turn would also have changed soil qualities. Therefore, the secondary 
succession that took place after abandonment was different from a primary 
succession. Relative abundance of trees in woodlands resulting from secondary 
succession differed from relative abundance in forests resulting from primary 
succession. Considering vegetation history, it is quite obvious that beech in central 
Europe (Kiister, 1997), spruce in the western Alps (Markgraf, 1970; Markgraf, 
1972) and hornbeam in eastern central Europe (Ralska-Jasiewicz, 1964) only 
increased their abundance and range during those historic periods, when the 
development of landscapes was characterised by the abandonment of settlements 
and agrarian fields, thus opening space for secondary succession to take place. 

In historic times, settlements and associated fields became more stable, and land 
use was increasingly intensified. In early modern times, each patch in the landscape 
that could possibly be cultivated was cultivated in a specific way adapted to site 
qualities. Therefore, as the diversity pattern of the landscapes increased, so did their 
biodiversity. This is in spite of the fact that some species became extinct. In the last 
eight millennia, the number of new species in Europe largely exceeded the number 
of extinctions (Willerding, 1986; Kiister, 1994). 

Since the 19" century, more and more fertiliser was used. Crop yields on 
favourable sites increased considerably. Therefore, less favourable stands could be 
abandoned. Abandonment did not result in a decrease of overall yields from 
agriculture. Rather, the overall yields are now much higher than before, in spite of 
the fact that only a part of the earlier field area is still used. In principle, the process 
of abandonment that characterised agriculture in prehistoric times was comparable 
to what is happening today. It has similar effects on landscape development. 
Whenever land is abandoned, natural succession is not halted at regular intervals any 
more. Instead, natural processes will again govern landscapes and landscape 
dynamics; woodlands can develop on formerly open fields or grasslands. And, as 
can be inferred from pollen diagrams, quite likely succession today will yield a 
wilderness that differs from pristine conditions. 

Certainly, there are cases where users are forced to give up agriculture due to 
natural reasons, e.g. when agricultural areas are destroyed by a volcano. However, 
this is probably an exception. At least in Europe, cultural processes are the 
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prominent driving force that leads to abandonment of formerly used areas. 
Abandonment results, if the economic gain from farming is low relative to income to 
be obtained from industrial or service sector jobs (see Coccossis, this volume; see 
Joos, this volume), or if gains in general are insufficient to support investments 
required for the permanent cultivation of the land. Market forces, that drive farmers 
to quit, are clearly cultural processes. In the resource sector, in particular, these 
processes are often related to international trade. 

The decision of transforming a cultural landscape into wilderness or a "wild 
landscape" is a cultural decision. Users and society have the choice between the 
continuation of culture, establishment of a different landscape by planting trees, or 
abandonment leaving subsequent transformation to natural dynamics. After a 
decision in favour of abandonment has been made, the cultural landscape is 
transformed by natural dynamics alone, but continues to show impacts of former 
cultivation. This is independent of the fact that due to chance effects (early 
colonisation, phoretic transport of seeds, herbivore effects) succession will never 
yield identical outcomes. 


4. THE ACTUAL DECISION: WILDERNESS OR CULTURAL LANDSCAPE? 


The decision, whether or not cultivation should continue determines, whether a 
cultural landscape is retained or is abandoned and thereby set on track to become a 
new wilderness (secondary wilderness). Currently, whether succession and 
subsequent wilderness, or the conservation of the cultural landscape is the desired 
developmental route, is a frequently asked question in and beyond conservation 
circles in Europe or, possibly, in all the developed countries of the world. The 
current significance of that question is related to the current state of agriculture in 
developed countries. 

Today, large areas in Europe are intensively farmed. Fields are fertilised and 
treated with pesticides. Average yields of wheat and sugar beet have doubled since 
the 1970s (Kuhlmann et al., 1999). The yields are too high to support current market 
prices, but still too little to feed the whole human population. Agriculture is able to 
support those people who can afford to buy crops and related products. If only the 
developed countries are considered, there even is an over-production of agricultural 
goods. 

On the other hand, market oriented agriculture is no longer profitable in remote 
areas with unfavourable site conditions (poor soils, unfavourable climatic 
conditions). In these remote areas, e.g. some valleys in the Alps, the Carpathians, 
Vosges and the Black Forest, traditional agriculture is still largely practised by 
subsistence farmers, part-time farmers or other forms of low intensity farming. 
Subsistence and low-intensity farming may cover basic needs, but it is often not 
profitable. In many cases, low-intensity farming does not yield enough income to 
acquire current state of technology equipment. Due to the lack of modern equipment 
small scale, low-intensity farming may even cause land use to be below ecological 
standards (e. g. inefficiency of machinery, old-fashioned stables). 
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The agrarian landscapes resulting from small scale, low-intensity family farming 
are characterized by a high biodiversity and a complex structural pattern. 
Biodiversity and landscape pattern will yield market value only if somebody 
expresses an interest and subsequent willingness to pay for these “goods”. Farmers 
operate a business and often are not intrinsically interested in a complex pattern of 
landscape structures, associated high biodiversity and cultural tradition. Their main 
interest is to produce marketable agricultural goods to obtain income. Hedges, single 
trees and little ponds often prove to be obstacles for this goal. People that consume 
agricultural goods like the highly diverse landscapes they see in advertisements, but 
do not transform that affection into interest for how landscapes actually function. 
Advertised landscapes are taken as givens, background information is absent. Are 
cows really violet, as some chocolate ads would suggest? 

To raise public support for nature conservation and to open routes for additional 
income for rural areas, it is important to make landscapes attractive to visitors and 
tourists. In a second step, knowledge then becomes a precondition for continued 
interest. Landscape qualities can only be sustained against competing interests after 
structural peculiarities have been explained. Fields that are neither fertilised nor 
treated with pesticides, and harvested in a traditional way, may harbour rather 
attractive flowering weeds. Hikers or tourists visiting traditional agricultural 
landscapes often value these at times rather peculiar flowers. 

The key question whether family farming (or even hobby farming) should 
continue is posed, when parents have aged and children are asked to take over the 
farm. In Europe, small-scale family farming is a basic requirement for the 
preservation of traditional, cultural landscapes characterised by a high degree of 
patchiness. However, when the time comes, many children have already started to 
earn their money by working in factories or in the service sector. This enforces the 
pressure to give up less profitable or unprofitable agriculture. If the children quit, the 
land is either given to another farmer who works more profitably and subsequently 
intensifies usage patterns. Or agriculture is given up, so that a secondary succession 
can take place on the former farmland, resulting in the formation of a "new" or 
"secondary wilderness". 

If society decides (a cultural process!) to keep traditional farmland in a special 
and culturally defined state, then society must intercede for it and provide financial 
means for appropriate farming operations to continue. If conservation values and 
biodiversity associated with cultural landscapes are to be preserved, then it is 
necessary to examine traditional fields, meadows and grazing areas, and 
accompanying management regimes. This must be done to assess how long natural 
succession can be allowed to proceed, and at what stage it has to be halted in order 
to preserve the traditional landscape and its biodiversity. Is it important to provide 
for an input or output of specific minerals or organic nutrients? When should the 
fields be ploughed or hacked, when should they be harvested? How often should 
grasslands be mowed or grazed? What agricultural usage pattern yields what species 
of weed in fields that are treated accordingly? 

If society acknowledges that it is an important goal to preserve the identity of 
traditional cultural landscapes, then the details listed above must be known. In many 
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parts of Europe, the patchiness and subsequent diversity associated with traditional 
cultural landscapes is precisely what tourists and hikers want to experience 
(Lindemann-Matthies, Junge & Matthies, 2003). Tourists want to see grassland that 
is characterised by an abundance of colourful flowers; application of mineral 
fertiliser will destroy these grasslands. Tourists want to see traditional fields with a 
lot of different flowering weeds, even if they prefer to eat bread baked with flour 
from 'clean' fields that are free of weeds and their seeds; some weeds such as the 
corn-cockle (Agrostemma githago) even have poisonous seeds and therefore lower 
the quality of flour considerably, if they are not removed. 

If managed in a traditional way, agricultural areas could look very different in 
different European regions. They look very similar, if intensive agriculture is 
applied. Current agro-technology allows for the formation of very similar 
agricultural landscapes in Sweden (e.g. the Stockholm area), Northern Germany, 
France and the Ukraine. However, if the landscapes all look similar, regional 
identity will loose its basic foundation and ultimately vanish. Thus, if regional 
identity is to be preserved, then the state of the respective landscapes also must be 
preserved. 

It is important to stress that whether to preserve or abandon traditional cultural 
landscapes is not an issue that can be decided based on scientific facts alone. Rather, 
this is a decision to be made by society. In the context of cultural landscapes, even 
the protection of biodiversity mainly serves cultural ends. Diverse or not - 
ecosystems and associated key processes will survive. While during the glaciation 
phases of the Ice Age, ecosystems were very poor in terms of species, they were 
nevertheless functional and their biological inventory provided the foundation for 
subsequent diversification. However, these ecosystems certainly had a different 
character. For cultures that are grounded in regional identity, the loss of 
characteristic landscape patterns and characteristic species translates into a loss of 
their very own foundation. 

It is often not acknowledged that science cannot provide the decision on how to 
deal with landscapes. Rather, this decision is a cultural problem: stakeholders can 
and have to decide whether change or stability should be protected in an area, which 
demands our special care and tending. At least in Germany, current legislation 
cannot help in solving this problem, but rather adds confusion. In Germany and 
many other European countries, many cultural landscapes or their elements are 
protected as nature reserves. Since cultural landscapes rather than “wilderness” are 
to be protected and preserved, it should be acknowledged that natural processes of 
growing and succession regularly have to be interrupted in landscapes such as heath 
lands, grazed woodlands, extensively used meadows and so on. It is necessary to be 
conscious about the real character of these landscapes in order to educate the public 
about the need for appropriate land use as a precondition to preserve sought 
qualities. Only if the public is educated about such needs, can it be expected to 
support decisions that are made concerning the maintenance of those landscapes. 
The public must know that stability of cultural landscapes is linked to use and thus 
the interruption of natural development (succession). Achieving stability in these 
instances requires human intervention as opposed to letting natural dynamics take 
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their course. Both, cultural landscape and wilderness cannot be protected at the same 
site. 


5. NEW TASKS FOR ECOLOGISTS IN LANDSCAPE PROTECTION 


Ecologists tend to classify landscapes according to standard methods such as 
those used by plant sociology. This is certainly important, but particularly in the 
context of cultural landscapes, assessing the status quo is only part of the challenges 
to be met in the context of landscape protection. In cultural landscapes, structure and 
biodiversity as basic characteristics of landscapes are not solely associated with 
factors such as geology, climate and hydrology. Rather, it is essential to deal with 
the different management regimes and their effects; the duration, intensity and 
phenology of the human impact on specific agrarian areas are key determinants of 
landscape qualities. Usage patterns must be studied as exactly and carefully as 
possible to develop new and adapted management concepts for cultural landscapes. 
Concepts that not only have to meet conservation and cultural targets, but also have 
to allow for appropriate compensation of those farmers who put these concepts into 
effect (see Dieterich, this volume; see Joos, this volume). 

The conservation of specific identities of cultural landscapes is impossible 
without permanent monitoring and subsequent assessment of management effects. If 
ecological monitoring and continued use is of key importance for the conservation 
of landscapes, then the public must be informed about the need and cost of 
appropriate programs. The public must always be able to decide, whether the state of 
the cultural landscape should be preserved, or whether natural growth and 
succession should be allowed. Such decisions have to be based on knowledge about 
the alternatives. 

Education of the public is another very important future task for ecologists. 
Landscapes, their ecology and their history, must be explained to the general public. 
Most people neither work in the landscape as farmers, nor are they familiar with the 
efforts and investments in time and labour needed to generate or preserve the 
specific structures of those landscapes, which are highly valued for recreational use. 
Most people cannot discuss landscape features any more, while visiting their 
relatives in the countryside; most people have lost personal contact with farmers. 
This situation is rather new; only a few decades ago, nearly everybody knew a lot 
about farming and agricultural landscapes, and nearly everyone worked in the 
landscape or was at least in personal contact with a farmer. It is not self-evident to 
the greater part of the population any more, that landscapes should and have to be 
managed to achieve certain qualities. People must learn how "their" landscapes are 
generated and function. They must explore the identities of their landscapes and they 
must know how these identities can be preserved: nature cannot be kept in a stable 
state, as it is dynamic and changing. If nature is to be protected, dynamic change 
must be considered. If cultural landscapes are to be protected, stability achieved in 
actively working against natural succession is a key determinant of quality. Cultural 
landscapes must be continuously restored against the dynamic change inherent in 
natural succession. 
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ALDO LEOPOLD ON THE ETHICAL 
FOUNDATIONS FOR CONSERVING 
BIODIVERSITY 
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Department of Philosophy, Oregon State University, USA 


1. INTRODUCTION 


In this chapter, I will consider two influential systems of environmental thinking 
within American history to determine what they have to say about the significance 
of terrestrial biodiversity and its conservation. I will focus in particular on the ideas 
of the acclaimed American forester, wildlife scientist, and ecologist Aldo Leopold 
because, in the 1930s and 1940s, he advocated new attitudes and ethical values, a 
new “land ethic” that would harmonize human behaviour in industrial societies with 
the earth’s ecosystems. His land ethic provided normative and scientific arguments 
for conserving biodiversity, and both a theoretical and applied ecological basis for 
forestry, wildlife management, and agriculture. Since the 1960s, Leopold’s ideas 
have become one important conceptual source for the academic discipline of 
environmental ethics, especially in the United States, and have been influential in 
sectors of the applied environmental sciences. 

Along with five other foresters, Leopold was invited to study forestry methods in 
Central Europe in 1935. For three months the group visited state forests in 
Czechoslovakia, Bavaria, Saxony, and Wiirttemberg. Leopold also met with forestry 
officials in Berlin and spend time at the Tharandt Forestry School near Dresden. 
However, Leopold and his ideas are little known in Europe today. 

I will begin by (a) briefly summarizing some of the main principles in Leopold's 
land ethic, then (b) turn to its application in forestry, evaluating the conservation 
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ethic that prevailed in American forestry during Leopold’s day and contrasting that 
system with his “biotic forestry”, next (c) describe some of Leopold’s ideas about 
how his land ethic could be implemented, (d) consider whether reformation of 
ethical attitudes, one of Leopold’s primary criteria for effective implementation of 
the land ethic, is necessary before greater protection of biodiversity can occur, and 
(e) finally end with some remarks about the value of his ethic. 


2. LEOPOLD'S LAND ETHIC 


Leopold’s land ethic has been extensively summarized and interpreted by many 
authors over the past half century, most notably by the environmental philosopher J. 
Baird Callicott (Callicott, 1987; Callicott, 1999). There are variations in how it is 
understood, but several of its key principles, as formulated in Leopold’s ground- 
breaking conservation classic A Sand County Almanac (Leopold, 1949), are as 
follows: all parts of the land or “biotic community” have ecological and aesthetic 
value and not only those parts related to or valued by humans in their economic 
activities; human environmental actions cannot be judged solely on economic 
criteria or economic self-interest, but must take these other kinds of value into 
account as well; ethical “considerability” or status should be extended beyond the 
human social community to all parts of the land, to all of its components, processes, 
and organisms, including its soils, waterways, plants, insects, mammals, rivers, 
forests, etc.; all parts of the land have a right to continued existence, and some to 
continued existence in a “natural” or “wilderness” condition, meaning in the latter 
case a condition relatively undisturbed by humans; humans are “plain members” of 
and “citizens” in the land community rather than “conquerors,” and are not separate 
from the community but an integral part of it along with its many other members; 
human actions that tend to preserve the integrity, beauty, and stability of the land 
community are right and those which do not are wrong, where “stability” is based on 
the evolving diversity and fertility of the land’s components and structures’; land 
management should preserve all of the primary parts, all of the “cogs and wheels”, 
of the biotic community; the goal of land management is “ecological health,” and 
land managers should seek to maintain and restore degraded natural systems to a 
healthy condition. Leopold argued that the science of ecology could provide the 
necessary factual and theoretical foundations for land ethic principles and the 
scientific diagnoses for determining what must be done to “doctor” the biotic 
community back to health (Leopold, 1949). 

Clearly this conception of a land ethic was not present in the core of American 
society and politics, in land management practices, or in environmental sciences at 
the beginning of the 20" century. Leopold set out to change this situation. Given his 
educational and professional background in forestry, it was natural for him to 





' Because of the contemporary scientific controversy about the relationship between diversity and 


stability, J. Baird Callicott carefully explains that Leopold was aware of the defects in the “balance of 
nature” concept. He then reinterprets the language of this principle in contemporary ecological language 
to make it less misleading (Callicott, 1999). 
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discuss how his ethic could be applied within this environmental science; 
consequently his critical assessments of the prevailing approaches to forestry during 
his career provide a useful source for understanding his ethical ideas. 


3. FOUNDING FOREST PHILOSOPHIES 


In 1900 two different philosophies about the nature and purposes of human 
relationships to the land competed for attention in the United States with regard to 
forests and forest management (List, 2000a). The “resource conservation” model 
became important in federal government environmental management under the 
vigorous leadership of Bernhard Fernow and Gifford Pinchot. Fernow was a German 
immigrant sometimes called the “father of American forestry” (Fernow, 1902; 
Miller, 1991). Pinchot was head of the federal Division of Forestry in 1898, first 
chief of the U.S.D.A. Forest Service when it was created in 1905, and co-founder of 
the Society of American Foresters, the main professional forestry association in the 
country (List, 2000a). On the other hand, a nature preservation movement developed 
through the influence of such individuals as Frederick Law Olmsted, one of 
America’s most well known early landscape architects, and John Muir, co-founder 
of the Sierra Club, “wilderness theologian”, and public advocate for wild forest 
protection (Muir, 1898; Oelschlaeger, 1991). It is in the context of this philosophical 
background, that Leopold’s land ethic emerged. 


3.1 Pinchotism 


Fernow is the most significant public forester in the United States before World 
War I. In many ways he helped to make American forestry a science and a 
profession, and focused this discipline on the utilitarian and economic aspects of 
forests. However Pinchot is usually considered to be the most important forestry 
leader and thinker in American history during the 20" century. His resource 
conservation philosophy is still cited by professional foresters as important and 
essential for understanding forestry ethics and forest management (SAF, 2000). 

To Pinchot, American forests were to be reserved for utilitarian and 
anthropocentric purposes. Essentially they existed to supply the wood manufacturing 
industry in perpetuity and to produce the material products that current and 
succeeding generations of Americans would need over time, particularly small 
businessmen and local home owners and land users. The idea was that the greatest 
benefit for the largest number of American citizens for the longest time would result 
from the orderly development and use of forests to yield such products as timber and 
domestic animal fodder. This concept required prevention of the “waste” and 
“destruction” of forests, particularly in the upper midwestern and western states, 
from irresponsible “timber mining” by large land-holding companies and from 
large-scale forest fires sparked by careless human practices (Pinchot, 1910). On 
Pinchot’s European-derived model, trees were conceived to be crops that lend 
themselves to the methods of agriculture, and timber extraction received first 
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priority in forest management (Miller, Gale & Brown, 1987). Fernow had allowed 
that a secondary function of forests is to regulate water flow and climate (Fernow, 
1902). Pinchot agreed and stated that, aside from “water regulation” for such uses as 
irrigation, the uses of forests for other purposes, such as recreation and hunting, 
were incidental (Pinchot, 1907). 

Pinchot emphasised that the development and use of forests and other natural 
resources in America was a “duty” of his and succeeding generations. His forestry 
philosophy was thus future oriented, although he sometimes placed a higher priority 
on the needs of the current generation in order to allay the fears of politicians and 
businessmen in the western states that he was really proposing to “lock up” the 
country’s natural resources. Pursuit of forest conservation, he believed, would lead 
to “national efficiency” and give America an advantage in the international 
“commercial” competition between nations (Pinchot, 1910). In short, professional 
forest conservation and scientific forestry, so defined, were to serve the interests of 
the growing American capitalist economy in both domestic and foreign markets. 


3.2 An Evaluation of Pinchotism 


Pinchot’s approach to forestry was valuable in the United States during his time 
because of the “assault on the forests” that was taking place during the second half 
of the 19" century (Williams, 1989). It promised to put an end to wasteful and 
thoughtless forest destruction and to substitute a more “rational” approach to the 
nation’s forests under the guidance of “forest science” and professional forest 
managers. His goal was conservation of public and also private forests, and his 
forestry philosophy included a notion of a sustained yield of such “products” as 
timber and grass. Moreover, he was obviously concerned about the economic 
viability of local communities and businesses that depend on these products in areas 
of the United States that had yet to experience extensive forest clearing, such as the 
far west (Pinchot, 1907). Today this agricultural model continues to have useful 
applications for some cut-over forest lands where trees can be grown in plantations 
to provide products such as wood pulp for paper production. Moreover, the model 
has a role to play in the area of agro-forestry practices. 

However, Pinchot ignored emerging concerns about conserving components of 
forests other than trees, even though, during his time in America, many scientists 
and conservationists were sounding the alarm about depredations of various native 
species of birds and mammals through excessive hunting, collecting, and other 
alarming practices (Mattheissen, 1987). Because of his almost exclusive 
concentration on timber and grass resources in forests, the preservation of forest 
biodiversity played almost no role in his system of thinking; in fact the idea is not 
mentioned at all by Pinchot in his Forest Service period. By current standards of 
judgment in environmental ethics, then, his anthropocentrism and human 
chauvinism are biologically unrealistic and normatively limited. 
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3.3 Muir on Forest Preservation 


John Muir promoted the reservation and use of forests for their physical and psychic 
benefits to humans (Muir, 1898). In contrast with Fernow, Pinchot, and their 
followers, Muir and other forest “preservationists” also valued forests as habitats for 
animals and plants, and argued that wild animals are intrinsically valuable, that is, 
valuable in themselves (Teale, 1954). His many public pleas for forest preservation 
were based to a large extent on the aesthetic, spiritual, and recreational values of 
forests, and also on what anyone could learn about the deeper realities and beauties 
of nature in the process of experiencing forests firsthand. Muir was not opposed to 
commercial exploitation of the national forests at some level of extraction, but it was 
at a level considerably below that advocated by conservationists like Pinchot, and he 
championed much more vigorous protection of America’s forests for non- 
commercial purposes. However, as much as Muir’s very admirable ideas about the 
values of forest wilderness have been absorbed into environmental thinking in the 
United States, they too are limited by anthropocentric reasoning, though of a 
different kind than in Pinchot’s case, and were not directly based on an 
understanding of the ecosystem services that diverse and healthy forests provide for 
human society (see Wilson, Troy & Costanza, this volume). It was essentially still 
too early for such an explicit awareness to exist in American forestry and 
conservation circles in his day. 


4. LEOPOLD'S BIOTIC FORESTRY 


When Leopold was trained as a forester at the Yale Graduate School of Forestry 
from 1906 to 1909, he came under the strong influence of Pinchot’s resource 
conservation philosophy, but in time his experiences as a forester in the U.S.D.A. 
Forest Service and budding knowledge about ecology stimulated him to think 
differently about human relationships to forests. His early professional forestry work 
cantered on the production of timber, grass, and game in the national forests and 
grasslands, and was thus in harmony with the extractive natural resource interests of 
the day. However eventually, through a study of field conditions in the public forests 
and rangelands of the American Southwest, he began to see how these lands were 
being degraded through exploitative, self-serving land practices and inadequate 
government land management. He began to apply ecological insights to these 
practices and to develop a notion of land health and disease that made ecology the 
critical “medical” science for understanding the “biotic community” (Meine, 1988). 
He also began to argue that ecology is the basis for a land ethic and developed his 
new ethic for forestry and other applied environmental sciences such as agriculture 
with this in mind. In time, while a professor at the University of Wisconsin during 
the 1930s, Leopold formulated a concept of “biotic farming” and “biotic forestry”, 
notions that contrasted significantly with the applied scientific ideas of Pinchot and 
the resource conservationists (Leopold, 1939/1991; Leopold, 1949). 
Understandably, he also went far beyond Muir in his discussions of the need for an 
ecological basis for human behaviour toward the land and its management. 
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Leopold’s biotic approach involves a more broadly conceived and humbling idea 
of forestry as an ecologically based science and art that assumes a less 
anthropocentric and utilitarian attitude toward the land in favour of a more 
biocentred philosophical and ethical perspective. In Leopold’s model, forestry could 
be freed from its limiting resource extraction and “timber first” roots to become a 
means for promoting land health and for understanding the many non-economic, and 
“noumenal” values” in forest systems and the wonderful aesthetic qualities that 
forests exhibit (List, 2000b). 

Foresters could work toward a new form of forest conservation that considers 
trees and the many other organisms and systems in forests to be integral components 
in a complicated and interwoven energy system involving the earth and the sun 
(Leopold, 1949). Consistent with his view that soils and waterways are the base of 
what he called “the land pyramid” (his term for the complex inter-relationships of 
terrestrial biota), Leopold emphasized the value of the fertility of forest soils, the 
crucial role that the interlocking compositional and structural diversity of forest 
plants and animals plays in forests, and the importance of forest ecosystem functions 
as the foundations of forest management. Above all, forest health would be the goal 
of forestry. The integrity of forests as ecological and aesthetic wholes would come 
to be at least as significant, if not more so, than the production of wood “fibre” 
(Callicott, 1992). 

In a potentially radical departure for American forestry, Leopold’s ethic 
extended ethical consideration to a// components of forests, and not only to trees and 
wildlife. He emphasized preserving the basic components of forest ecosystems as 
the first principle of conservation rather than as a secondary idea (Leopold, 1949). In 
addition, he questioned the ecological consequences of exotic forest plantations, 
argued for the preservation of the remnants of forest wildernesses in America, 
favoured the techniques of selective rather than “clear-cut logging,” and generally 
advocated a reduction in the “violent” approach to forestry in favour of one that 
works with natural, evolutionary processes in a “gentle and restrained” fashion 
(Leopold, 1939/1991; Leopold, 1942/1991; Leopold, 1944/1991). Thus, the ethics of 
forestry in his view would no longer accentuate human wants and needs so 
exclusively, or be chauvinistic in human or national terms, but would promote the 
management of forests as biotic wholes partly for their own sake and the sake of 
forest organisms themselves, and partly also for the sake of humans and their needs. 

In contrast with Pinchot and Muir, Leopold’s “biotic forestry” provides a more 
sound rationale for preserving forest biodiversity, a goal which is mentioned as 
important today in sustaining forests around the world, and is often cited as an 
essential criterion for forest management to be certifiable as “sustainable.” At the 
same time it is important to ask what Leopold believed about how this new land 





> A noumenal value is a special kind of value that Leopold identified in the wild creatures and species that 
inhabit ecosystems. It is a non-material, hard-to-define value that reflects something deep and mysterious 
in those systems, but may not be immediately recognisable or revealed to observers unless they have 
ample experience with them. A "noumenon" is what gives a particular landscape or ecosystem its life and 
power, and defines its essence. (List, 2000b) 
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ethic, and the new land behaviour that it entailed, could become integrated into 
society and individual action. What changes would be required? 


5. THE LAND ETHIC AND THE DRIVERS OF ENVIRONMENTAL CHANGE 


Leopold thought that industrial societies in North America and Europe did not 
possess a land ethic, as he understood this concept. He argued that the development 
of a land ethic is, in social terms, an evolutionary “possibility” and a “necessity” if 
these societies were to nurture forests and other biota to ecological health. 
Consequently, ethical evolution in society would be required before significant 
protection of ecosystems could occur. In order for this evolution to take place, 
Leopold emphasized the philosophical transformation of humanity as a major 
driving force, particularly attitudinal transformation of individual land-owners and 
land users such as farmers, forest owners, and recreationists. He also stressed such 
things as altering conservation education, for example teaching environmental ethics 
in land grant universities, and creating new government conservation programs that 
would help individual land owners and users implement land ethic ideas. 
Nevertheless, for him ethical evolution was really the essential requirement. 
Interestingly, he appears to have believed that this kind of general and deep social 
change could not be consciously driven, and that a society would realize that it 
possessed a land ethic only after it had already become part of its land policies and 
individual behaviour, in short only after it had already become a social reality 
(Leopold, 1949). However, he did not further elaborate on the specific means by 
which this deep philosophical change in society would result. 

Given the fact that well over fifty years have passed since Leopold flourished, it 
is useful to ask how his position about the causes of land degradation and 
biodiversity loss, and the prospects for biodiversity protection might be judged 
today. I would respond that there is little doubt that, if wholesale reform in human 
ethical attitudes about the land were to occur, as he required, this would be sufficient 
to bring about better conservation of biodiversity in forests, grasslands, and other 
natural areas, including those altered by forestry and agriculture. But I would also 
ask: is this kind of change a necessary condition? This in turn raises the question, 
what are the human factors that drive environmental change? 

In an extensive review of the literature, Stern, Young & Druckman (1992) have 
identified a variety of theories and, in the process, revealed considerable 
contemporary controversy about the basic human causes of global environmental 
change. These reviewers identify five general categories of underlying “drivers” in 
the scientific and philosophical literature: population change and growth; economic 
growth; technological change; change in our political and economic institutions; and 
change in attitudes and beliefs (Stern, Young & Druckman, 1992). Within each 
category there are a variety of specific theories about how change occurs. According 
to these reviewers, although “widely shared cultural beliefs and attitudes” can 
function as a root cause of environmental change, this is only one such causal 
category. In fact it appears that change in beliefs and attitudes generally is thought to 
accompany other drivers and is compatible with basic changes in such things as 
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technology and political systems. The important point is that serious disagreement 
exists among scientists, philosophers, and other observers about the importance of 
attitudinal change in comparison with other drivers and about whether attitudinal 
change is itself a consequence or a cause of changes in those factors (Stern, Young 
& Druckman, 1992).° 

According to many careful observers, then, reforming people’s ethics is not a 
necessary condition for protecting biodiversity even though it would obviously be a 
positive step and have beneficial consequences for the land, in short would be 
sufficient. In view of this, I would like to suggest that this kind of attitudinal 
transformation can only be part of the causal picture, and thus is only part of what is 
needed to bring about change in conservation practices. The fact is that when one 
analyses particular cases of land exploitation, destruction, and conversion, and 
consequent losses of biodiversity, such as those that are occurring in so many parts 
of the world today including North America (CEC, 2002), one has to go beyond 
exclusively citing outdated or flawed ethical attitudes and beliefs in order to 
understand, why this is taking place and what must be done to alter these practices 
(Stern, Young & Druckman, 1992). Typically in these cases, there can be outmoded 
and questionable attitudes within local communities, professional groups, and 
national politics, and conflicting notions about such matters as environmental ethics 
and the purposes of forests and other lands, but there are also many complex 
political, economic, and social factors involved, and many critical and different 
institutional barriers to appropriate and positive environmental change. Moreover, 
the same mix of underlying causes is not always present in all such cases, and the 
particular social-cultural context is crucial for understanding what is occurring and 
why. To cite several examples of this complexity, I refer readers to the thoughtful 
analyses of Stern, Young & Druckman (1992). * 


6. THE VALUE OF LEOPOLD’S MODEL 


Leopold’s influence on the American environmental movement and American 
environmental thinking has been immense and salutary. His book A Sand County 
Almanac has been referred to as the “new testament” of the environmental 
movement in the United States (Nash, 1989). One reason is that his ethical and 
ecological ideas obviously have very considerable practical merit for thinking about 
ecosystem conservation and restoration. In regard to American forestry, Leopold is 





3 Oddly, “autonomy of attitudes and beliefs” is usually assumed to be important by all theorists, 


regardless of what they take the basic drivers to be, when they offer recommendations about actions 
needed to bring about beneficial environmental change. 

* Stern, Young & Druckman (1992) analyse the case of deforestation in the Brazilian Amazon, for 
example, and attribute it to a variety of both “proximate” and underlying human causes. Proximate causes 
include logging, charcoal production, damming rivers for hydropower, and cattle ranching. Underlying 
factors include a combination of economic incentives, land tenure institutions, and government policies 
that encourage Amazonian development, such as tax and credit incentives, public financing of 
infrastructure, policies that favour internal migration to the Amazon, the availability of abundant, cheap 
land, and the self-interested motivations of individuals, which is of course an attitudinal component. 
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now recognized to be one of the central sources of ideas for professional forest 
management and forestry ethics. Many of his basic ethical principles and his biotic 
forestry have been adopted by prominent foresters and biological scientists, 
especially those who practice what is called “ecosystem management” on public 
forest lands. American private forestry is however still largely under the sway of the 
agro-economic approach of Pinchot, and ecological notions are only beginning to 
seep in under the influence of “sustainable forestry” and the forest certification 
movement. 

In my view Leopold’s land ethic provides a better conceptual framework for 
conserving biodiversity than other, more anthropocentric and commercially oriented 
philosophies such as Pinchotism and its analogues. Leopold was aware that 
economics supplies a tether to ecology and aesthetics in the developed economies of 
the western world, but he also thought that these three linchpins of a land philosophy 
could be blended into a harmonious approach to conservation. For this to occur, 
economics could not dominate conservation thinking, and an exclusive emphasis on 
economic self-interest would have to be repudiated (see Dieterich, this volume; see 
Joos, this volume). Ecology provides a more realistic basis for a land ethic than 
economics anyway, he argued, contrary to accepted belief at the time, and 
economics would thus have to assume a different place in a new approach to 
conservation. ° 

Leopold’s land ethic principles are very general and require interpretation and 
practical testing on the land by environmental professionals, land managers, and 
land-owners. His ethic was not designed to be a catechism or set of specific rules for 
land management. Moreover, the science of ecology, both practical and theoretical, 
has advanced considerably since his time, and so some of his specific ecological 
ideas need modification. One critically important and largely still neglected idea he 
brings to conservation, however, is that industrial societies must undergo significant 
changes in human ethical attitudes about the land, if biodiversity is to be adequately 
valued and protected. While I have suggested that establishing appropriate 
behaviour “on the ground” in forestry, agriculture, and land management requires 
more than this, ethical change is nevertheless a very crucial component that must 
work in concert with changes in economics and common land practices. In any case 
better conservation calls for significant alterations in standard social, legal, political, 
and economic institutions and, thus, a much different set of land policies and 
practices in industrial societies than is evident in the world today. Fortunately, some 
of the conservation management examples discussed in this book offer this kind of 
practical commitment. 





° In this regard Leopold argued that ‘if conservation on private lands is to be motivated solely by profit, 
no unified conservation is even remotely possible.... Conservation cannot possibly ‘pay’ except when the 
meaning is restricted to components that happen to be profitable’ (Leopold, 1944/1991). Of course many 
such components have no conventional economic value at all, he stated, though they may have critical 
ecological significance and make economic exploitation and use of the land possible (Leopold, 1949). 
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Chapter 3 


REFLECTIONS ON THE 
INTELLIGENCE OF NATURAL 
SYSTEMS 


Martin Dieterich 
db+p consultants, Germany 


1. INTRODUCTION 


The brain and its intellectual abilities are considered the most significant feature 
separating humans from all other forms of life. The importance of this separation is 
expressed in Homo sapiens, the scientific name of the human species. Brain-based 
intellectual capacity not only allows for learning and a rapid adaptive response, but 
also for logical deduction and deterministic anticipation of future events. Thus, the 
brain allows humans to deal efficiently with short-term disturbance and predictable 
long-term environmental change (e. g. seasonality). 

In systems that are subjected to biological evolution, biodiversity is the currency 
that yields adaptability. Biodiversity is a term that encompasses intra-specific 
genetic heterogeneity, species richness and diversity of community structure (system 
and process level). Species richness is the key element in the biodiversity context. 
Species and their relative abundances are the basic building blocks for diversity at 
the system and process level. The function of genetic heterogeneity, on the other 
hand, is dependent on the framework of the biological species. The species 
(population) as a reproductive unit is the prerequisite for organised and therefore 
functional genetic heterogeneity; it is the foundation on which genetic heterogeneity 
can be effective through natural selection that results in evolution. 

Biodiversity and intellectual capacity serve the same end. They provide for 
adaptability in environments that are unpredictable. Biodiversity is analogous to the 
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intelligence of natural systems. However, in terms of active optimisation 
biodiversity and intellectual capacity differ with respect to effective time frames. 
Intellectual capacity allows for short-term maximisation of resource-use efficiency, 
while evolution is tied to change over successive generations. The difference in time 
frames between intellectual and selection based adaptability sets the stage for human 
caused overexploitation of natural resources: evolution is too slow to match 
intellectual capacity in terms of protecting the biota through equally rapid and 
appropriate adaptation. 

In cultural landscapes, discrepancies between short-term economic pressures and 
the long-term need for the preservation of biological diversity clash severely. This is 
particularly significant in Europe, where landscapes have been subject to intensive 
use for millennia; now these landscapes are being transformed within a few decades 
by technology-driven development and market forces (see Kiister, this volume). Past 
usage patterns have increased spatial and temporal patchiness. Cultural traditions 
often magnified differences resulting from the variation in site-specific potentials. 
As a consequence, much of the biodiversity encountered in the Old World became 
linked to cultural landscapes and land use. 

This chapter outlines the function of biodiversity as a prerequisite for 
adaptability and thus log-term productivity of natural systems. It illustrates problems 
of nature conservation in a strictly market economy context. A basic rationale for 
biodiversity conservation is derived from its adaptive functions. Finally, 
perspectives for biodiversity conservation in cultural landscapes are developed. 
Emphasis on the “rational” foundation to biodiversity conservation is not intended to 
devalue arguments tied to aesthetics, ethics and regional identity. 


2. ADAPTABILITY IN NATURAL SYSTEMS 


In natural systems the ability to adapt to environmental change is basically linked to 
the individual level (functional unit) and to the population/species level 
(reproductive unit). Adaptation at the system scale is ultimately based on 
quantitative and qualitative changes in the building blocks (individual capabilities 
and species abundances). 

Adaptation at the individual level is generally short-term and restricted to 
predisposed states. It encompasses the so-called “reaction norm” of individuals. 
Reaction norm in the strict deterministic sense describes the variation in characters 
(phenotypic response) that can be generated from a single genotype exposed to 
different environments (Schmalhausen, 1986). This may include morphological and 
physiological traits, as well as behavioural patterns. Individual reaction norms do 
not encompass genetic heterogeneity. 

Adaptability at the population level is linked to genetic heterogeneity and thus 
biodiversity. This includes short-term adaptability in that genetic heterogeneity 
contributes to the width of reaction norms at the population level (Fischer & 
Schmid, 1998; Meyers & Bull, 2002), and long-term adaptability in that genetic 
heterogeneity is the prerequisite for the selection process in general and its 
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efficiency in particular (Maynard Smith, 1978; Mayr, 1986; Fischer & Schmid, 
1998); a process that results in evolution. 

Biological evolution is based on the change of the relative abundance of 
organisms differing genetically (genotypes) and, as a consequence, phenotypically 
within a population/species (reproductive unit). Natural selection is the deterministic 
mechanism that changes the frequency of genotypes and thus causes evolution. 
Natural selection operates in terms of reproductive success. Reproductive success is 
closely linked to how effectively available resources can be appropriated and be 
transformed into offspring. Changes in “gene-type” (allele) frequencies are tied to 
changes between generations and therefore require comparatively long time spans in 
order to become effective. In biological systems short-term adaptability serves 
survival (reactive), long-term adaptation (optimisation) serves the improvement of 
resource use efficiency (constructive). 


2.1. Evolution - walking a tight rope between adaptation and adaptability 


Contrary to machines, buildings or other human artefacts, biological systems are 
forced to adapt to continuous change without being able to temporarily close down 
for remodelling (Osche, personal comment). Rather, change in biological systems is 
necessarily linked to available structure; structure that has to remain fully functional 
during the “remodelling phase”. Natural selection is the process that drives the 
remodelling of biological systems; a process that is directed at the maximisation of 
resource use efficiency. Over generations, selection pressure will favour those types 
that best fit environmental conditions from a variety of gene-based options. 
Selection eliminates types that are inferior under prevalent environmental 
conditions. At the same time selection relies on a broad supply of genetic variation. 
More variation, and thus more options to choose from as environments change, will 
generally increase the efficiency of the selection process. 

The inherent contradiction between the need to maintain genetic heterogeneity at 
the population level as a prerequisite for selection, and the obvious elimination of 
such variation in the selection process is a recurrent and important theme in the 
writings of Dobzhansky (Eldredge, 1985). This contradiction implies that evolution 
is a non-linear process driven by two opposing forces: the deterministic 
maximisation of resource use efficiency at the individual level, and the non- 
deterministic maximisation of adaptability via genetic heterogeneity at the 
population level. 

While mutations deliver the “raw material” (basic changes in gene structure), the 
generation and maintenance of genetic variation between individuals mainly results 
from sexual reproduction and associated attributes such as recombination (exchange 
of genetic information between DNA strands during meiosis, the process producing 
eggs and sperm). Sexual reproduction in the broadest sense is an almost omnipresent 
process that has been well established across the different taxa. It probably comes as 
a surprise to non-biologists, that the establishment of sexual reproduction within the 
evolutionary process is still poorly understood and controversial (Barton & 
Charlesworth, 1998; Simon et. al., 2002) — ‘the long standing mystery of sex’ 
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(Weiner, 1995). Controversy in this context, however, does not come as a surprise. 
Based on a deterministic mechanism (natural selection), it is difficult to explain the 
rise of processes granting the non-deterministic component (genetic heterogeneity) 
that is essential for the evolutionary process. 

The moving target for selection is defined by key environmental parameters. It is 
important to emphasise that optimisation via natural selection is tied to generation 
time and, thus, inherently slow. Evolutionary change always lags behind 
environmental change. An optimisation target that moves fast relative to the speed 
of the optimisation process is in itself a rather specific feature of biological 
evolution that helps maintain variation. This feature is in startling contrast to short- 
term optimisation in the resource use efficiency of cultural systems endowed by 
appropriate technological means. 

In the model of evolution outlined above, optimisation via natural selection and 
the maintenance of genetic heterogeneity are equally important principles governing 
biological systems and their performance. A performance upon which human 
societies continue to depend. If genetic heterogeneity is an element of short-term 
adaptability and a basic prerequisite for long-term adaptation (optimisation) in 
natural systems, then it should be valued much more than it currently is. After all, 
adaptive development of biological systems provides the foundation for the future 
potentials of renewable resource extraction from cultural landscapes that rely on 
natural processes for the production of goods and services (see Kister, this volume). 


2.2. Spreading of risk — short-term function of heterogeneity 


For both plants (e.g. Baker, 1974; Mitton & Grant, 1996; Fischer & Schmid, 1998) 
and animals (e.g. den Boer, 1981; Tauber, Tauber & Masaki, 1984; Simon, Rispe & 
Sunnucks, 2002), variability in the expression of characters (phenotypic plasticity) 
has been linked to persistence in variable environments. In the case of populations, 
character variability arises as a result of individual reaction norms and genetic 
heterogeneity. It is usually difficult to separate the contribution of these basic 
components to complex traits such as features characterising specific life cycles (see 
van Tienderen et al., 2002). 

Generalisation of habitat use and life history has been considered the best 
strategy for persistence of aquatic organisms in desiccating streams and ponds 
(Wiggins, Mackay & Smith, 1980; Boulton & Suter, 1986; Williams, 1996). Insects 
in summer-dry streams have extremely desynchronised life cycles presumably to 
cope with unseasonal early drought (Bretschko, 1990; Dieterich & Anderson, 1995). 
Accordingly, in the yellow-bellied toad (Bombina variegata) colonising small 
puddles which run a high risk of desiccation, reproduction is extremely 
desynchronised and extends over almost the whole activity period (Niekisch 1996; 
Gollmann & Gollmann, 2003). 

In highly dynamic alluvial floodplains of alpine streams shaped by intense 
flooding with accompanying sediment relocation, the diplochronous life cycle of the 
riparian lycosid spider Arctosa cinerea decreases the risk of reproductive failure due 
to floods (Framenau et al., 1996). Kuhn (1993) showed that variable life cycles are a 
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distinct feature of toad populations (Bufo bufo) in these floodplains. Elsewhere the 
species is known for its well-synchronised life cycle with a short and fairly constant 
breeding period (Heusser, 1968). 

Factual risk spreading is a feature characterising animals that inhabit 
environments shaped by catastrophic disturbance such as desiccation or flooding in 
connection with sediment relocation. In ecological time frames, asynchronous life- 
cycles allow for tolerant stages to be present over extended time periods. As a 
consequence, disturbance is likely to affect the sensitive part of the population only, 
rather than the population as a whole. Diversification thus improves population 
persistence over unfavourable periods. 

In the ecological context, diversification may be the result of selection toward 
widened individual reaction norms, or it may result from intra-population genetic 
heterogeneity, or, most likely, it may be a combination of widened individual 
reaction norms and genetic heterogeneity in a population. While genetic 
heterogeneity has been shown to serve as a major factor for the diversification of 
seasonal cycles in insects that undergo diapause (see review in Hopper, 1999), there 
was no attempt to assess the contribution of genetic heterogeneity to observed 
phenotypic variation in the studies relating variable life cycles of aquatic or riparian 
organisms to desiccation or flooding. However, these studies refer to populations 
facing severe and unpredictable environmental disasters. Since predictability is a 
precondition for the evolution of optimal types (Via 1993), this translates into the 
lack of a target for selection towards an optimal reaction norm. Lack of 
predictability will increase the likelihood for phenotypic variation to be partly based 
on genetic heterogeneity. 


3. DIFFERENCES BETWEEN BRAIN BASED AND DIVERSITY BASED 
ADAPTABILITY 


Like any organ, the human brain is a product of evolution. The brain optimises for 
adaptability (maximises adaptability). Thus, the brain, as it has evolved in the 
primate lineage, can be perceived as nature's sole and ingenious attempt to bridge 
the basic contradiction between optimisation and maintenance of adaptability that 
characterises evolving biological systems. 

The reference point for selection are requirements of the individual in the present 
environment. As any organ emerging from natural selection (deterministic 
component inherent in evolution), the brain originally developed in order to 
maximise resource use efficiency of individuals in the here and now. However, 
learning, knowledge and deductive capacities that allow for rapid adaptability to 
change are inseparable from a perspective that reaches into the future. 
Consciousness for the future and future development provides a bridge towards the 
disassociation of intellectual power from the exclusive consideration of current 
individual needs and interests. The commons as an important element mainly of past 
cultures provides vivid examples for the transcendence from immediate individual 
needs to a perception that includes future productivity of the land, and the needs of 
future generations (Steinlin, 1986). 
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The brain allows for rapid completion of optimisation in reference to present 
conditions. This strongly contradicts the basic principle of evolution that 
optimisation is delayed and slow relative to environmental change (see examples 
discussed in Berendse & Kleijn, this volume). An optimisation target that moves fast 
relative to the optimisation process grants leniency in terms of the completeness of 
resource extraction. The optimum will never be achieved; the pressure on resources 
will be incomplete. In contrast, optimisation that is as fast or even faster 
(anticipation) than the optimisation target can move is a recipe for overuse. 
Exploitation that is greater than the recovery rate of the target will result in overuse. 

Human induced overuse of the resorptive and productive capacities of the 
world's ecosystems is immanent in: (1) global climate change; (2) societies' 
dependency on non-renewable resources; and (3) the extinction crises. Since both 
short-term adaptability and, in particular, long-term adaptation (optimisation) of 
biological systems are highly dependent on biodiversity, the extinction crises is a 
severe threat to the maintenance of long-term ecosystem productivity. A 
productivity on which humankind will increasingly depend, as the availability of 
fossil and mineral resources declines (non-renewable resources). 

In today’s societies, the focus on the present and on individual desires is 
aggravated by basic and traditional economic paradigms. Such paradigms include 
the basic tenet of neo-liberal economics that postulates a coincidence between the 
maximisation of individual and communal interests in the market place. According 
to Adam Smith’s “invisible hand”, individual consumers and producers by 
maximising their self-interest in the market, bring about the best for society as a 
whole. Market mechanisms are believed to resolve the conflict between an 
individual and a social optimum (Gowdy & O’ Hara, 1995). 

However, a pure market approach is inadequate to deal with common interests 
linked to natural resources and capacities (see Joos, this volume). The marketplace 
generates prices for private goods, while common goods are not bought and sold on 
a market. The uncontrolled (unregulated) use of common goods such as clean air or 
natural beauty implies a market value of zero (Clark, 1991). Therefore, if the 
marketplace is seen as the only location where economic value can be determined 
and measured, then this approach creates substantial problems and inadequacies, as 
soon as common natural resources that may be subject to over-use or abuse are at 
stake. 

Critical and largely inappropriate economic paradigms regarding the use of 
natural resources include the “discounting the future” principle (Norgaard & 
Howarth, 1991; Price, 1993). The discount rate over a given period, i. e. the return 
forgone for not immediately valuing (natural) assets, is equal to the rate that capital 
investments would have yielded over the same period. This approach strongly 
favours projects with distant costs and immediate monetary benefits (Padilla, 2002). 
A million Euro next year is only worth 910.000 € today, if this capital can be placed 
in a bank account at a 10% interest rate. By the same token, a mature forest that 
holds 1 million Euro worth in lumber, in economic terms is only worth 910.000 € 
today, if the harvest is postponed one year; and only worth 385.500 €, if the harvest 
is postponed 10 years. 
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Discounting the future in the context of neo-classical economics only makes 
sense, when it is supplemented by the paradigm that natural capital generally can be 
converted into artificial capital. Thus, irreversibility does not exist in this basic line 
of conventional economic thought. In other words: traditional economic approaches 
take their starting point in the unrealistic assumption that natural resources are, in 
principle, infinite and inexhaustible (Daly, 1991; Daly 1999; Padilla, 2002). Like 
many paradigms of current economic thought, this assumption originates in the 19" 
century and at that time may have been justified to a certain extent. However, in 
modern societies coping with the problem of finite resources, this approach cannot 
yield appropriate values and thus give adequate answers. Furthermore, this approach 
cannot handle the problem of extinction. Extinction in this system of economic 
thinking is seen as reversible, provided that enough economic capital is invested to 
develop appropriate bio-technical means. 


4. THE CULTURAL LANDSCAPE CONTEXT 


The close interaction of man and nature is the specific property of cultural 
landscapes. They are landscapes shaped by cultivation; ecological processes are 
predominantly used to produce goods for human consumption (see Kiister, this 
volume). Different time scales meet in cultural landscapes: a short-term socio- 
economic time-scale and a long-term ecological/evolutionary time scale. Difference 
in time scales has been aggravated by technological development allowing for rather 
monotonous transitions on a large spatial scale over increasingly shorter time 
increments. 

European landscapes have been intensively used over millennia. Hunting and 
subsequent eradication of large herbivores was an important factor shaping 
landscape qualities even before the introduction of shifting cultivation and 
correspondent temporary clearing of forests about 4,000 B.C (Sukopp & Trepl, 
1987). A considerable increase in the human population during the early Middle 
Ages caused large-scale conversion of forests to farmland and pastures within two 
centuries. The current central European landscape, therefore, mostly results from 
events dating back about 1,000 years (Plachter, 1991). 

Until the mid 19" century, lack of nutrients remained the key challenge for 
central European agriculture. Sophisticated systems to concentrate nutrients on 
fields were developed (Beinlich, 1996). Production on fields was sustained using 
livestock as carrier, processor and concentrator of nutrients extracted from rather 
large surrounding areas, and deposited on fields in the form of dung and manure. 
Today, central Europe, in particular, lacks pristine natural areas. Even semi-natural 
systems mostly are restricted to small patches (see Kiister, this volume). 

Due to the patchiness generated by the multiformity of land-use patterns, 
biodiversity has steadily increased in central Europe up to about 1850 (Sukopp & 
Trepl, 1987). The availability of mineral fertilizer marked the beginning of the 
levelling of site qualities. Development of efficient pipes in England pushed the 
drainage of wet soils (Dieterich, 2000). The standardisation process rapidly 
accelerated after World War II, as increasingly large and powerful machines became 
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available, yielding sites that are uniform with respect to nutrient (eutrophic) and 
water (mesophilous) content, as well as management regimes. The ability to hold a 
greater number of animals on small areas due to improvements of hygienic standards 
and the availability of drugs (see Hill et al., this volume), and large-scale application 
of pesticides further increased the pressure on animals and plants. 

Species richness has declined ever since as a result of the standardisation of site 
qualities. In Germany, currently about 55% of the species of the evaluated taxa are 
listed as endangered to various degrees (Jedicke, 1997). In most places the cultural 
landscape has changed from a dynamic mosaic of different patches to a more 
uniform and static pattern. At the landscape level, an increase in forest cover often 
masks the uniformity of agricultural patches. 

In spite of significant technological progress, production and resource extraction 
from cultural landscapes remains tied to biological processes. Adaptive potential, 
functionality and probably even short-term productivity are linked to biodiversity. 
For grassland ecosystems that grow on soils with similar nutrient loading, Hector et 
al. (1999) were able to show an increased productivity as diversity increases. 
Schmid (2002) further generalised these results by considering effects of different 
soil qualities. 

Development principles in cultural and biological systems differ sharply. They 
are tied to intellectual capacities in techno-construct systems and to evolution linked 
adaptation in ecological systems. In cultural landscapes, biological processes 
continue to be key determinants of productivity. Preservation of biodiversity 
therefore remains a precondition for short-term and long-term adaptability. 
Enlightened cultures will attempt to retain the raw material for adaptability as a 
basis and potential magnifier of intelligent decisions in the future. This is 
particularly true, considering that to achieve sustainability targets, societies 
ultimately will have to shift from non-renewable to renewable resources to satisfy 
needs and wants. For agricultural systems this may require shifts that strongly 
depend on the continued adaptability of ecological systems and processes. 

Central European landscapes exemplify the intricate relationship between land 
use and biodiversity. Depending on usage regimes, cultivation may either foster or 
eliminate biodiversity. Much of the biodiversity currently recorded depends on 
certain land-use patterns such as low-intensity grazing regimes. Lessons from the 
co-evolution of man and nature resulting in the unique European cultural landscapes 
are of general significance for nature conservation. Globally, the pressure on 
ecosystems is still bound to increase as a result of growing population and projected 
development paths. Plachter (1996) argues that efficient models for biodiversity 
protection in landscapes subject to intensive use have to be developed in rich 
countries. Europe certainly is in a better position to develop appropriate models 
associated with lower intensity use than poorer nations that still highly and directly 
depend on intensive land use for the satisfaction of basic needs. 
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5. PERSPECTIVES FOR CONSERVATION IN CULTURAL LANDSCAPES 


Nature Conservation in cultural landscapes needs more than rigid regulations or the 
designation of reserve islands in otherwise hostile environments, and recovery 
programs for particular target species. Target qualities are not achieved merely by 
exclusion of human activities. Rather, active use is a precondition for the 
maintenance of landscape features (see Kister, this volume). However, land use 
must be directed appropriately in order to generate desired landscape qualities that 
ultimately result in the preservation of biological diversity. Therefore, while 
regulations are important to define a common ground and counter “Tragedy of the 
Commons” mechanisms (Hardin, 1968), they by themselves are not suited to foster 
much needed active and thus voluntary user cooperation (see Joos, this volume). 

Nature conservation in cultural landscapes depends on the definition of 
developmental targets that incorporate user interests. Targets define the framework 
for implementation; users are granted leniency to chose their routes. There are 
usually different routes to achieve the defined targets. The efficiency of routes may 
depend on specific site qualities such as patch size and distribution, steepness or soil 
nutrient content, as well as properties relating to existing farming infrastructure (e.g. 
availability of certain machinery). Successive, continued and regular monitoring, 
evaluation and, if necessary, alteration of management practises are key components 
of such adaptive management frameworks. 

Reversibility of action is sought on the ecological (site qualities) and on the 
economic side (investments). In a relatively stable and predictable ecological, but 
very uncertain and highly unpredictable socio-economic environment, reversibility 
amounts to the same kind of risk spreading that has been identified as a common 
strategy for animals inhabiting sites shaped by disturbance. 

Active and voluntary participation by farmers requires possibilities to generate 
economic benefits from usage patterns that are in line with conservation targets. 
Such benefits should at least be almost equivalent to the income that can be achieved 
through conventional use. Agri-environment programs (see Haber & Fehrenbach, 
this volume), regional marketing granting higher revenues (see Hill et al., this 
volume) and a certain flexibility of regulations are key components that may 
increase the attractiveness of farming that is environmentally beneficial. 

It is important to note that generation of public support for nature conservation is 
indispensable to assure long-term success of programs that in the cultural landscape 
require continued funding and user co-operation. Regional identity, the fact that the 
local population recognises and cherishes the peculiarities of their environment, 
appears to be a precondition for responsible action toward the preservation of such 
peculiarities. Such identity is closely linked to social recognition for those who 
implement measures. Identity generates immaterial social value, and thus helps 
buffer against change, solely driven by highly variable economic parameters. Even 
in densely populated and highly industrialised Germany, it is still landscape 
properties that serve as identifiers for regions and their inhabitants. 

In a society driven by deterministic reasoning and mechanistic analysis, it 
appears to be important to supplement reasons for nature conservation that are 
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rooted in emotional aspects by a basic rationale. This is the case, even if that 
rationale may exceed the knowledge base of a society that appears increasingly 
illiterate on key biological questions and paradigms. The function of biodiversity as 
an intelligence equivalent of biological systems can be logically deduced from the 
mechanisms inherent in biological evolution and certainly provides such a basic 
rationale for the preservation of biodiversity. 

It is equally important to develop consciousness about weaknesses in those 
systems that often govern the destruction of biodiversity and landscape qualities. A 
basic problem of biodiversity conservation in general, and biodiversity conservation 
in cultural landscapes in particular, remains the unsuitability of important segments 
of market economics with respect to proper evaluation of bio-ecological entities and 
processes. The market system is poorly suited to deal with future values, 
irreversibility, and ecological capacities and services not directly linked to property 
(e. g. clean air, biodiversity, aesthetic qualities). Markets necessarily are oriented 
towards current wants and resulting demand. Future generations cannot express their 
preferences in today’s marketplace. Furthermore, technological progress and 
associated economic growth in neo-classical economics is taken for granted, giving 
rise to an interest system that in the context of natural resources necessarily leads to 
a discounting of future values and thus under-valuation of ecological resources. 

Development in biological systems is based on evolution and thus linked to the 
interaction of deterministic and non-deterministic components. This sets a stage that 
is fundamentally different from brain driven technological progress. Irreversibility is 
a basic constituent of evolution. Therefore, defining away irreversibility based on a 
believe in technological progress is ill suited to deal with biological systems and 
processes in general, and with extinction and its consequences in particular. 

While progress is evident with respect to pricing of ecological capacities and 
landscape qualities (see Wilson, Troy & Costanza, this volume), attributing a market 
value to the common good of nature, remains incomplete at best. Pricing of 
ecological capacities and landscape features is abstract and necessarily targeted at 
the political level, rather than generating immediate and hands on market values that 
can actually be claimed by individuals in an appropriate market place. 

The PLENUM program in the south German State of Baden-Wiirttemberg 
provides a functional bottom-up model and combines different approaches to 
biodiversity conservation in cultural landscapes. The program tries to integrate 
nature conservation, agriculture and tourism/recreation. In the PLENUM project 
area “Central Swabian Alb”, a mountain range with elevations of up to 800 maz.s.l., 
landscape qualities sought by hikers and visitors mainly include extensively grazed 
chalk grassland and pastures interspersed with forest. These grasslands are famous 
for their high species richness (orchids in particular), a quality valued by visitors 
(Lindemann-Matthies, Junge & Matthies, 2003). For farmers, recreational use 
creates opportunities to market regional products, which can be identified with the 
quality of the landscape. 

Probably even more importantly, recreational use creates public support for 
programs designed to preserve those landscape qualities that recreationists seek. In 
addition to specific PLENUM funds, elaborate systems of funding through agri- 
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environment schemes and more specific conservation programs exist (see Haber & 
Fehrenbach, this volume). Participation in these programs requires environmentally 
sound farming practices, but is voluntary. If marketing of regional products is 
successful, then program funding can be increasingly shifted from the State to the 
market. This amounts to diversity based spreading of risk (adaptability) for the 
farming operation and for nature conservation that depends on continued low- 
intensity use. 


6. CONCLUSIONS 


For biological systems that are subject to evolution, diversity allows for adaptability 
in ecological and evolutionary time frames. In this respect, biological diversity 
functions as the equivalent to intelligence in the human sphere. Loss of biodiversity 
will reduce short-term resilience and productivity, as well as long-term adaptability 
of biological systems. While short-term diversity effects are supported by research 
from a number of different fields, including studies on ecosystems shaped by 
disturbance and diversity dependent productivity in grasslands, long-term effects 
have to be logically deduced from the theory of evolution. 

The mechanisms that yield adaptability through optimisation provide an 
important basic difference between techno-construct systems and _ biological 
systems. Techno-construct systems can be optimised by reconstruction. This 
includes temporary shutdown. Biological systems have to be remodelled based on 
the functional structure that is available. As a consequence, rebuilding in techno- 
construct systems can be rapid and complete, whereas constructive change in 
biological systems is linked to existing structure and the selection process, and, thus, 
to gradual changes from generation to generation. 

Because it is linked to generation time, change in biological systems is slow as 
compared to changes in the optimisation target (resources). Slowness of 
optimisation relative to the target is an intrinsic mechanism that helps protect 
resources from overuse. Techno-construct systems founded on brainpower can 
optimise much more rapidly, thus allowing for complete extraction of resources. 
This is perceived as a recipe for overuse and thus abuse. 

European cultural landscapes can serve as a model for the development of 
conservation strategies under usage pressure. Usage patterns in Europe have covered 
millennia; vast experience on how to manage landscapes under use has accumulated, 
and nature conservation has a long tradition in the Old World. In addition, as 
compared to the poorer regions of the earth, more funds should be available for 
measures that frequently are considered economically unproductive. This widely 
held opinion in relation to conservation measures not only neglects the important 
functional aspects of biodiversity; it also ignores the fact that the quality of life is 
not solely dependent on market pricing and material wealth. 

Limitations of prevailing economic paradigms are particularly obvious in the 
context of biodiversity conservation in cultural landscapes. In the cultural landscape 
context, conservation generally is confronted with seemingly more profitable use. 
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Profitability as determined by the market system that is notoriously insufficient 
when dealing with future values, irreversibility and common goods. 

This chapter did not explicitly address emotional motives for nature 
conservation. Even so, most conservationists probably have entered the field via an 
emotional pathway. Beauty (aesthetic values) and compassion (ethical values) are 
key components in generating support for nature conservation and in gaining 
satisfaction from efforts made to preserve nature. Attraction and emotional ties are 
very important. But for persistence in public debates, and for the confirmation of 
ones own position in a socio-economic environment shaped by seemingly rational, 
mechanistic approaches (e.g. marginal analysis in economics), it is certainly helpful 
to rely on a coherent rationale when publicly arguing in favour of nature 
conservation. Biodiversity seen as the intelligence equivalent of natural systems 
attempts to provide such a rationale. 
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1. INTRODUCTION 


The effectiveness of legislation is difficult to measure. From a European 
perspective, the Habitats Directive could be considered effective when all Member 
States have fully implemented its provisions into national law and all national 
authorities apply and enforce the European rules on species and_ habitat 
conservation. Then, from a strictly legal point of view, the legislation seems to be 
effective. The latter, however, does not necessarily mean that the loss of biodiversity 
is halted. In the EU's Sixth Environmental Action Programme, it is acknowledged 
that today’s complicated environmental problems cannot be tackled by legislation 
alone (European Commission, 2001b). 

Legal instruments could also be considered effective if they actually halt 
biodiversity loss, or - even better - if they lead to recovery of populations of 
endangered species or of endangered habitat types (“applied efficiency” as opposed 
to “legal efficiency”). With this as a measure of effectiveness, the figures provided 
by the European Environment Agency show a rather bad situation. On the basis of 
these figures, Kramer (2002) even concludes that ‘despite all our best efforts, nature 
slowly but progressively withdraws from Western Europe.’ Still, what is the exact 
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relationship between legal instruments and biodiversity loss? Suppose, that for a 
certain species, the numbers are increasing. Does this mean that legislation designed 
to protect this species has been effective? Or have other factors contributed to the 
survival of the species as well? These questions can only be answered at the level of 
individual species or of individual habitat types. 

Still, it is important to try to get insight into the effectiveness of legislation. In 
the Sixth Environmental Action Programme, measuring progress has been included 
as one of the key actions. The importance of this action is beyond doubt: ‘Policy 
decisions can also be assisted by a good understanding of the trends for different 
problems which can permit the construction of scenarios and models for testing the 
likely effectiveness of different measures. A good understanding of the socio- 
economic trends which are often the main driving forces behind environment issues 
is also critical to the development of effective policy.’ (European Commission, 
2001b) 

Ten years have passed since the EC Habitats Directive (Directive 92/43/EEC on 
the Conservation of Natural Habitats and of Wild Fauna and Flora)! was adopted in 
Europe, while thirty years have passed since the enactment of the United States 
Endangered Species Act (ESA).” Both sets of regulations have by some been 
criticized for being too strict, and have by others been hailed as the only way to 
combat extinction of species. It is interesting to compare both systems, since 
Americans and Europeans seem to be able to learn from each other. Europeans may 
learn from the longer experience the US has with the ESA. Americans may learn 
something from the first experiences with the Habitats Directive in Europe, where 
there generally is more pressure on available space than in the US; since pressure on 
lands in the US is rapidly increasing at the moment, the situation in many regions in 
Europe offers the US a glance at its future. 

The main objective of this chapter is to compare the legal instruments applied in 
the EU and the US to protect biological and landscape diversity. I will start, in 
section 2, with a short introduction on the role of the Habitats Directive in national 
conservation law in the EU Member States. In section 3, I will explain the core 
elements of the Habitats Directive. Section 4 contains the main part of my 
contribution. Here, I will show the results after ten years of habitat protection by 
analysing important case law by national courts and by the European Court of 
Justice (ECJ). Section 5 will apply the proceedings and some of the consequences of 
the Habitats Directive to the “Filsalb Area”. This case study shows the impact of the 
designation of an area as a protected area under the Directive. Section 6 will then 
deal with the ESA and its core elements as one of the instruments of US nature 
conservation policy. In section 7, I will briefly sketch some of the results after thirty 
years of experience with this Act. Finally, in section 8, I will be able to address the 
central question, i.e. are the EC Habitats Directive and the US Endangered Species 
Act effective legal instruments to protect biological and landscape diversity? 





' Council Directive 92/43/EEC of 21 May 1992 on the Conservation of Natural Habitats and of Wild 
Fauna and Flora, OJ L 206 (1992), full text available at the European Commission’s nature conservation 
homepage, http://europa.eu.int/comm/environment/nature/home.htm. 

> 16 USCA § 1531 et seq. The ESA has been amended several times since then. 
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2. IMPLEMENTING THE HABITATS DIRECTIVE IN THE EU MEMBER 
STATES 


The first binding EC law on nature conservation was the Birds Directive enacted in 
1979. ° This Directive, together with the 1979 Bern Convention on the Conservation 
of European Wildlife and Natural Habitats,’ laid the foundation for the Habitats 
Directive. The main difference, obviously, is the much wider scope of the Habitats 
Directive. Article 2 of the Habitats Directive states as the main aim ‘to contribute 
towards ensuring biodiversity (...).’ 

From a legal perspective, the Habitats Directive is the most important instrument 
promoting biodiversity in the European Union, because it has many binding 
implications for national biodiversity law in present and future EU Member States.” 

The provisions of the Habitats Directive, as the provisions of all Directives, have 
to be transposed into binding national legislation within the time limits set by the 
Directive. Article 249 of The Treaty Establishing the European Community (EC- 
Treaty) provides that Directives are binding on each Member State as to the result to 
be achieved. However, national authorities are vested, under some circumstances, 
with discretion as to how to implement Directives.° The degree of discretion 
accorded to Member States depends on the precise wording of the Directive in 
question. When looking at the field of environmental law in general and of the 
Habitats Directive in particular, we can conclude that the European Court of Justice 
takes a rather strict position: Member States are required to be very precise when 
transposing Directives, so as to ensure beyond any doubt that the goals of the 
Directive will be met. In conservation law cases, the Court often adds that this is 
especially relevant in cases such as these ‘in which the management of the common 
heritage is entrusted to the Member States in their respective territories.” 

After the provisions of a Directive have been transposed into national legislation 
accurately and within the time limit, national laws have to be applied. To ensure that 
the goals of the Directive are achieved, applicable national laws will have to be 





Council Directive 79/409/EEC of 2 April 1979 on the conservation of wild birds, OJ L103 (1979). Full 
text available at http://europa.eu.int/eur-lex/en/consleg/main/1979/en_1979L0409_ index.html and 
through the European Commission’s nature conservation homepage, 
http://europa.eu.int/comm/environment/nature/home.htm. 

* ETS No. 104. A Council of Europe Convention that was not only signed by most EU Member States, 
but also by the European Community as a whole. The Convention is available at the Council of Europe’s 
Treaty Office website, http://conventions.coe.int/. 

> The present EU Member States are Austria, Belgium, Denmark, Finland, France, Germany, Greece, 
Ireland, Italy, Luxemburg, Netherlands, Portugal, Spain, Sweden, and the United Kingdom. Ten countries 
will become EU members as of 01.05.2004. This includes Cyprus, Czech Republic, Estonia, Hungary, 
Lithuania, Latvia, Malta, Poland, Slovakia and Slovenia. Bulgaria, Romania and Turkey have applied for 
EU membership. One of the conditions for becoming a Member State in the “enlargement” process is the 
implementation of the Habitats Directive into national law. See http://europa.eu.int/comm/enlargement/. 

° Treaty of Rome of 25 March 1957, as last amended by the Treaty of Amsterdam of 2 October 1997, OJ 
C340/1 (1997). For the consolidated version of the Treaty, see http://europa.eu.int/abc/treaties_en.htm. 

7 For instance: Case 252/85, Commission v. France, ECR 2243 (1988). All ECJ case law is available at 
the ECJ’s website, http://curia.eu.int/en/jurisp/. 
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interpreted in the light of the Directive.* However, sometimes, a Member State does 
not implement the provisions of a Directive adequately. Possible causes are delays 
in the (political) process of drafting and adopting legislation, (systematical) 
difficulties to fit provisions of the Directive into existing national legislation, and the 
belief that existing national law is sufficient when in fact it is not. In a case of 
inaccurate transposition (or when a Member State has not yet transposed a Directive 
at all), provisions of the Directive may take direct effect (Jans, 2000a). When the 
duties arising from a provision are clear enough, national authorities (including 
decentralised authorities) and national courts are not allowed to apply existing 
national legislation, but instead are required to apply the relevant provision of the 
Directive. Courts must even do so on their own initiative, setting aside the national 
provisions.” 

At the same time, the European Commission has the power to bring matters 
before the Court of Justice, if it feels that a Member State has failed to fulfill an 
obligation under the Treaty (Article 226 EC Treaty). In such an infringement 
procedure, the Court can order a Member State to pay a penalty for not observing a 
duty under EC law (Jans, 2000a).' European citizens or NGOs can lodge a 
complaint with the European Commission when they feel that a Member State (i.e. a 
governmental - including a judicial - body in a Member State) does not comply with 
EC law. However, it is up to the Commission to decide whether or not to start an 
infringement procedure against a Member State. As far as the Birds and Habitats 
Directives are concerned, the European Commission in fact brought many cases, 
against almost all Member States before the Court of Justice, thus giving a strong 
impetus to national authorities to comply with these directives. Some of these cases 
will be discussed below. 


3. CORE ELEMENTS OF THE HABITATS DIRECTIVE 


The Habitats Directive basically consists of two sets of rules. First, there is a section 
on the designation of Special Areas of Conservation (SACs). Second, there is a 
section on species protection. The Birds Directive has a similar structure, except 
here designated areas are called Special Protection Areas (SPAs). Section 3.1 will 
first deal with the main provisions of the Birds and Habitats Directives on area 
conservation (i.e. Articles 3-7 of the Habitats Directive, and Article 4 of the Birds 
Directive). Then section 3.2 will discuss the most important provisions of both 
directives on species protection (i.e. Articles 12-16 of the Habitats Directive, and 
Articles 5-6 of the Birds Directive). 





8 Even using the same words is not always sufficient, see, for instance, cases C-231/97 and C-232/97, 


Van Rooij and Nederhoff, ECR 1-6355 and I-6385 (1999). When, in national legislation, terms are simply 
copied from a Directive, these terms have to be interpreted in such a way that the goal of the Directive 
will actually be achieved. 

° Case C-72/95, Kraaijeveld, ECR I-5403 (1996). 

'° The procedure is rather complicated. The penalty can be as high as € 250,000 for each day that the 
Member State does not observe a duty under EC law. 
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3.1. Special Areas of Conservation (SACs) and Special Protection Areas (SPAs) 


The designation of Special Areas of Conservation (SACs) under the Habitats 
Directive takes place in three steps. In the initial phase, Member States propose a list 
of sites that either host certain habitat types or certain endangered species (Article 
4(1), Habitats Directive). Habitat types that must be proposed as SACs are listed in 
Annex I of the Habitats Directive. Annex I specifies a total of about 200 habitat 
types, including 25 different types of grassland communities, and 51 different forest 
types. Annex II contains endangered animal and plant species. Sites hosting these 
species can be proposed by the Member States as well. This Annex contains about 
700 species of mammals, reptiles, amphibians, fish, invertebrates, and plants. Birds 
are not listed here. Several of the habitat types and the species listed in Annex I and 
II have been marked as priority habitat types or priority species, indicating that they 
are especially vulnerable or threatened. 

In the second phase, i.e. the phase in which we are now,'' the European 
Commission decides which of the proposed sites will be declared of Community 
importance (Article 4(2)) (SCI, Site of Community Importance). The Commission 
will pay special attention to transboundary sites and to sites hosting priority habitat 
types or priority species. 

Once the Commission has made the selection of SCIs (Article 4(3)), Member 
States during the final phase are obliged to designate the sites of Community 
importance as a SAC under national law. The legal regime protecting these sites (i.e. 
Article 6, see below) comes into force, when the Commission makes the selection of 
SCIs, so before the actual designation by the Member States as a SAC, but after the 
submission of the proposals by the Member States. 

The Birds Directive has a similar procedure for designating Special Protection 
Areas (SPAs) for 181 species of bird listed in Annex I of the Birds Directive. 
However, there is one important difference to the procedure for the designation of 
SACs under the Habitats Directive. Member States themselves have the obligation 
to select and designate SPAs without interference from the European Commission. 
These procedures have already formally been concluded in all Member States. The 
legal regime protecting SPAs comes into effect immediately after the designation by 
the Member State. 

All of these SPAs and SACs are supposed to form a coherent ecological network 
throughout Europe called Natura 2000 (Article 3). The main goal of Natura 2000 is 
to link different areas throughout Europe in order to combat habitat fragmentation, 
which is regarded as a major cause of the extinction of species (Quammen, 1996). 

By April 2003, 3,042 sites had been designated under the Birds Directive, 
encompassing 235,815 km?, while 15,453 sites had been proposed under the 





"The first decision was published on 28 December 2001, adopting the list of sites of 
Community importance for the Macaronesian biogeographical region, see 
http://europa.eu.int/comm/environment/nature/natura.htm. 
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Habitats Directive, covering 457,863 km??? Compared to their entire national 
territory, SPAs under the Birds Directive comprise a few per cent in France or 
Ireland to as much as 22.3 or 24.1% in Denmark and the Netherlands, respectively. 
SACs under the Habitats Directive cover between 7.4% (France) and 23.8% 
(Denmark) of the national territory.'° 

Once an area has either been designated under the Birds Directive or selected by 
the European Commission under the Habitats Directive, a strict legal regime applies. 
Originally, the Birds Directive had its own legal regime for SPAs, laid down in 
Article 4(4) of the Birds Directive. This was a very strict regime, which was 
replaced in 1992 by the regime that was adopted for SACs under the Habitats 
Directive. Since then, Article 6 of the Habitats Directive has applied to all of these 
areas (including the ones designated under the Birds Directive). Article 6 of the 
Habitats Directive obliges Member States to:'* 


1. Establish the necessary conservation measures which correspond to the 
ecological requirements of the habitat types or species listed on the sites (Article 
6(1)). Under this provision, competent authorities have to ensure that the 
owner(s) of a SAC actively manage the site, for instance, by taking such positive 
action as regulating the ground water level or by applying certain agricultural 
practices. 

2. Take appropriate steps to avoid the deterioration of natural habitats and the 
habitats of species, as well as significant disturbance of the species for which the 
areas have been designated (Article 6(2)). This provision applies to existing 
activities affecting a SAC, such as agriculture, fisheries, recreation, or military 
use. 

3. Assess the implications of any plan or project likely to have a significant effect 
on the site. This provision applies to projects such as the construction of roads or 
railways, the building of houses or the exploration for fossil fuels. The word 
‘likely’ indicates that the precautionary principle has to play a role when 
determining whether a prior assessment is necessary or not (Backes & 
Verschuuren, 1998). Although the Habitats Directive does not include rules on 
the means to carry out the prior assessment, it often takes the form of an 
environmental impact assessment (European Commission 2000).'° If it is 





" For information on all of the sites either proposed under the Habitat Directive or designated under the 
Birds Directive, see the European Commission’s ‘Natura 2000 barometer’ at 
http://europa.eu.int/comm/environment/nature/barometer/barometer.htm. 

‘5 When reading these figures, two things have to be kept in mind: A site can qualify under both 
Directives at the same time, and countries with large shorelines (like Denmark and the Netherlands) have 
designated large portions of marine areas, which, obviously, is easier to do than designating land areas. 

"4 The European Commission has issued a manual on how to apply the provisions of Article 6 in practice: 
Managing Natura 2000, The Provisions of Article 6 of the Habitats Directive 92/43/EEC, Luxemburg, 
2000, available at the Commission’s website at http://europa.eu.int/comm/environment/nature/legis.htm. 
In November 2001, the Commission issued more elaborate methodological guidance on the provisions of 
Article 6(3) and 6(4) of the Directive, called ‘Assessment of Plans and Projects Significantly Affecting 
Natura 2000 Sites’, available at http://europa.eu.int/comm/environment/nature/natura.htm. 

'S Tt must be noted, though, that carrying out an impact assessment on the basis of Article 6(3) of the 
Habitats Directive significantly differs from ‘normal’ environmental impact assessments. The scope of 
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concluded that there are significant negative effects, according to Article 6(3) of 
the Directive, the project cannot proceed. 


However, Paragraph 4 contains an exemption to this rule. If there are imperative 
reasons of overriding public interest, including those of a social or economic nature, 
the project may still go ahead, provided there are no alternative solutions and all 
compensatory measures are taken to ensure that the overall coherence of the Natura 
2000 network is maintained. If priority habitat types or priority species are involved, 
advice from the European Commission must be requested prior to the decision to go 
ahead with a project under the terms of Article 6(4). 

This exemption originally did not exist in the Birds Directive. As mentioned 
above, it was decided that the same clause would apply to areas already designated 
under the Birds Directive, thus replacing former Article 4(4) of the Birds Directive. 
Adopting a more lenient regime was a reaction to the Leybucht case, in which the 
ECJ concluded that Article 4(4) hardly allowed for exemptions at all. The Court 
decided that: “The power of the Member States to reduce the extent of special 
protection areas can be justified only on exceptional grounds corresponding to a 
general interest which is superior to the general interest represented by the 
ecological objective of the Directive. In that context the economic and recreational 
requirements referred to in Article 2 of the Directive do not enter into consideration 
(...).“"® This was considered to be too strict. 


3.2. Species protection 


The second set of rules in both the Birds and Habitats Directive are rules on species 
protection. All European species of wild birds and the species listed in Annex IV of 
the Habitats Directive are protected against (Articles 5 and 6 Birds Directive; Article 
12(1), and Article 13(1) Habitats Directive): 


= all forms of deliberate capture or killing; 

« deliberate disturbance, particularly during the period of breeding, rearing, 
hibernation, and migration; 

= deliberate destruction or taking of eggs; 

« deterioration or destruction of breeding sites or resting places; 

" deliberate picking, collecting, cutting, uprooting, or destruction of plants; and 

" keeping, transport, sale or exchange, or offering for sale or exchange, 
specimens of plants taken in the wild and most species of wild birds 
(including readily recognizable parts or derivates of such birds). 





the assessment is much more specific: the assessment is aimed at determining the effects of a project on 
the integrity of the site, in the light of its conservation objectives (Montini, 2001). 
'© Case C-57/89, Commission v. Germany, ECR 1-883 (1991). 
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Again, derogation from these provisions can be granted (under Article 16 of the 
Habitats Directive), provided that: 


= there are no satisfactory alternatives; and 
= the derogation is not detrimental to the maintenance of the species concerned 
at a favourable conservation status in their natural range. 


Examples of specific reasons for such derogation include: the interest of 
protecting wild flora and fauna; the prevention of serious damage to, for instance, 
crops or other types of property; or for imperative reasons of overriding public 
interest, including those of a social or economic nature. This exemption clause is 
very similar to the provision of Article 6(4). 

Derogation for imperative reasons of overriding public interest of a social or 
economic nature only applies to species protected under the Habitats Directive, not 
to birds. The Birds Directive, in Article 9, only allows for derogations on the 
grounds of the interests of public health and safety, air safety, and to prevent serious 
damage to crops, livestock, fisheries, etc. Therefore, the Birds Directive, as far as 
species protection is concerned, is stricter than the Habitats Directive. The more 
lenient regime, allowing for economic and social considerations to be taken into 
account, was only adopted for the provisions that apply to area conservation, not for 
the provisions on species protection.'” 

Both directives do not prohibit hunting. They do contain provisions that strongly 
restrict hunting. For example, Article 7 of the Birds Directive provides that Member 
States may allow hunting for certain species of birds (listed in Annex II), but not 
during the rearing season and not during stages of reproduction. In addition, hunting 
of migratory species is not allowed during the return to their rearing grounds. 


3.3. Liability 


In addition to these rules in the Habitats Directive, the European Commission, in 
January 2002, published a Proposal for a Directive on Environmental Liability with 
regard to the Prevention and Remedying of Environmental Damage.'* According to 
the proposal, operators of activities causing damage or an imminent threat to 
biodiversity are obligated to repair such damage or take preventive measures 
(Article 4 and 5). In case they are unwilling to do so, the competent authorities are 
required to restore biodiversity, in which case they can recover the costs from the 
operator who caused the damage or the imminent threat (Article 7). In the proposal, 
“biodiversity” is defined as the natural habitats or species listed in the Annexes to 
the Birds and Habitats Directives, and other habitats or species protected under 
national law (Article 2(1)(2)). The proposal also provides rules for the competent 
authority to ensure the remedying of environmental damage, such as rules on 





'7 The reason for this is unclear. Possibly, the European legislator in 1992 simply forgot to change Article 
9 of the Birds Directive because, as a consequence of the Leybucht case, all the attention was focused on 
area conservation at that time. 

'S COM(2002)17. The proposal is available at http://europa.eu.int/comm/environment/liability/. 
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compensatory restorative action covering interim losses to biodiversity pending total 
recovery of biodiversity to the “baseline condition” (Annex II). This is the condition 
of the natural resources and ecosystem services that would have existed had the 
damage not occurred, estimated on the basis of historical data, reference data, 
control data, or data on incremental changes (such as the number of dead animals) 
(Article 2(1)(1)). This proposal offers competent authorities a strong enforcement 
tool and, therefore, it seems to be an important addition to the rules in the Habitats 
Directive. This is especially true, since environmental NGOs will be accorded the 
right to request the competent authority to take action under this Directive (Article 
14), and to have decisions, acts, or failures to act, by the competent authority 
reviewed by national courts (Article 15). 


4. SELECTED CASE LAW BY NATIONAL COURTS AND THE ECJ ON THE 
HABITATS DIRECTIVE 


The provisions of the Birds Directive and the Habitats Directive, many of which are 
vague, have been interpreted in many cases by both the European Court of Justice 
(ECJ) and by national courts. Generally, the ECJ, later followed by national courts, 
follows a rather strict interpretation of the provisions of both Directives, aiming for 
optimal achievement of the objectives of the Directives. In this section, I will give 
some examples of case law to show the consequences of the Habitats and the Birds 
Directive. 


4.1. Designating Special Areas of Conservation 


There is substantial case law on the designation of sites. Although, the wording of 
the relevant provisions of both Directives appears to imbue Member States with a 
wide margin of discretion to decide which sites to include in the designation process, 
the ECJ has severely circumscribed this discretion. The Court has decided that only 
ornithological’? or ecological” interests may play a role when deciding on the 
designation of sites. Economic considerations may not be taken into account. 

As far as bird areas are concerned, the Court presumes that all the sites listed in 
the International Bird Association report ‘Important Bird Areas in Europe’ (IBA) 
must be designated as SPAs under the Birds Directive.”! A Member State can only 
overturn this designation when it can establish that such a site is no longer an 
important bird area. A corresponding rule applies when deciding on the geographic 
scope of a site. All of an area that is determined to be of ornithological interest has 





'° Under the Birds Directive, Case C-355/90, Commission v. Spain (Santofia Marshes case), ECR 1-4421 
(1993), and Case C-44/95, Regina v. Secretary of State for the Environment ex parte Royal Society for the 
Protection of Birds (Lappel Bank case), ECR 1-3805 (1996) 

2° Under the Habitats Directive, Case C-371/98, First Corporate Shipping (Severn estuary case), ECR I- 
9235 (2000). 

21 Case C-3/96, Commission v. The Netherlands, ECR I-3031 (1998). This report, ‘IBA89’, was compiled 
by the International Bird Association on behalf of the European Commission in 1989. The report has 
recently been updated (Heath & Evans, 2000). 
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to be designated by the Member State. In 1999, the ECJ held that France failed to 
fulfill its obligations since it had designated only 2,750 hectares of the Seine estuary, 
while 21,900 hectares was considered to be of importance for the birds listed in 
Annex I of the Birds Directive.” 

Many other Member States have been faced with similar judgments, either for 
designating an insufficient number of SPAs under the Birds Directive,” or for 
failing to propose sufficient SACs under the Habitats Directive.” 


4.2. Applying Article 6 on designated sites 


Many cases on the legal regime that applies to designated sites (i.e. on Article 6) 
have been decided by the ECJ and by national courts. These cases can be divided 
into three groups: cases on the transposition of Article 6 into national legislation 
regarding nature conservation (4.2.1); cases on specific projects that have an impact 
on a SAC or SPA (4.2.2); and cases on the question whether Article 6 must be 
applied to decisions regarding sites that have not been formally designated as a SAC 
or a SPA, but that qualify as such, i.e. the issue of “direct effect” (cf. section 2, 
paragraph 3) (4.2.3). The latter seem to be extreme cases, but it is an important 
category of cases for two reasons. First, many Member States, at least initially, were 
not very active in designating SPAs under the Birds Directive. If Article 6 has direct 
effect, the authorities in the Member State are obliged to apply this Article, even to 
sites that they did not designate. This would be a strong weapon in the hands of 
NGOs that want to force authorities to comply with EC legislation. Second, the 
designation process for SACs under the Habitats Directive still has not been 
completed. This means that no less than 14,900 sites that have been proposed to the 
European Commission by the Member States go unprotected until the Commission 
has selected the SCIs from the proposals (see above, section 3). If Article 6 has a 
direct effect, proposed sites already may have some legal protection. 


4.2.1. Transposition of Article 6 into national legislation 

Transposition into national legislation of the requirements of Article 6, was slow: 
infringement procedures were started against many Member States, some of which 
are still pending,” while others have led to judgments in which the ECJ concluded 
that the Member State in question did not comply with the duties of Article 6.7° 





» Case C-166/97, Commission v. France (Seine estuary case), ECR I-1719 (1999). 

3 Case C-3/96, Commission v. The Netherlands, ECR I-3031 (1998). 

4 Case C-67/99, Commission v. Ireland, ECR 1-5757 (2001), Case C-71/99, Commission v. Germany, 
ECR I-5811 (2001), Case C-220/99, Commission v. France, ECR I-5831 (2001). 

> In August 2001, the European Commission sent ‘Reasoned Opinions’ (second warning letters) for not 
having properly transposed Article 6 of the Habitats Directive into national legislation to Sweden, the 
UK, Italy, Germany and the Netherlands. At that time, Portugal had already been referred to the Court of 
Justice for the same reason. 

6 Case C-83/97, Commission v. Germany, ECR I-7191 (1997), Case C-256/98, Commission v. France, 
ECR 1-2487 (2000). 
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4.2.2. Applying Article 6 in specific cases 

There are cases, when Member States did not apply Article 6, either directly (direct 
effect, cf. 4.2.3) or through national (implementing) legislation. An interesting 
judgment of the European Court of Justice demonstrating the consequences of 
Article 6(2) was a case against France related to the Poitevin Marsh, which was 
drying up due to drainage and cultivation for agricultural purposes.”’ The case 
makes clear that existing activities, such as agriculture, must be regulated when a 
site has been designated as a SPA or when a site should have been designated as 
such. This is true even when these activities take place outside the boundaries of the 
SPA. 

Designating an area as a SAC or SPA, therefore, can have many consequences 
for existing activities in that area. In a Dutch case, involving a local zoning plan for 
the island of Texel, a national court decided that the plan was invalid because 
attention had not been paid to the consequences of military activities taking place on 
a part of the island.** The plan itself did not alter these activities, which had been 
conducted for decades. However, since this area was on the Important Bird Area list, 
the court ruled that the area should have been designated as a SPA, and therefore 
found that the Habitats Directive had direct effect. The Court subsequently tested the 
zoning plan against Article 6(2) and concluded that it was not clear whether the 
military activities would result in deterioration of the site or disturb the species for 
which the area should have been designated. The Court held that competent 
authorities should have assessed this before adopting the plan. Note that this Court 
inadvertently tested against Article 6(2); the Court should have tested against Article 
4(4) of the Birds Directive as a consequence of the Basses Corbiéres case, discussed 
below (section 4.2.3). 

A case recently decided by the European Court focuses on potential deterioration 
of a SPA in Ireland as a consequence of overgrazing. This area has been designated 
as a SPA for the red grouse (Lagopus lagopus), but it has also been proposed as a 
SAC. According to the Court, Ireland failed to fulfill the duties arising from Article 
6(2) for this area.”” The Court makes it clear that adopting plans to limit the density 
of grazing on heath land and bog is insufficient to protect the red grouse. Rather, 
Ireland is required to actually limit present agricultural activities within the SPA as a 
whole. This can be achieved, for instance, by limiting the intensity of sheep rearing 
(“destocking”’). Article 6(2) thus restricts all present activities that deteriorate the 
area. 

As far as the provisions for decisions on plans or projects are concerned, i.e. 
Article 6(3) and 6(4), there is a large body of case law, mainly by national courts. 
Cases before the European Court of Justice can be expected in the near future as 
well, since the European Commission recently initiated several infringement 





°7 Case C-96/98, Commission v. France, ECR I-8789 (1999), COMMON MARKET L. REV.. 2: 681 (2000). 
°8 Administrative Law Division of the Council of State, 31 March 2000, MILIEU EN RECHT 10: 257-259 
(2000). 

* Case C-117/00, Commission v. Ireland, ECR 1-5335 (2002). 
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procedures on projects in which Article 6(3) and 6(4) may not have been properly 
applied.*° The cases that came before national courts once again demonstrate that the 
provisions of Article 6(3) and 6(4) must be taken very seriously. In the Netherlands, 
an Administrative Court annulled a permit for the exploration of mineral gas in a 
wetland designated as a SPA under the Birds Directive, because there had not been a 
proper assessment of the consequences of the drilling for the area as a whole and for 
the birds for which this area had been designated as a SPA.”! 

In another Dutch case, the judges showed little regard for a government decision 
to allow the construction of a transboundary business park on the Dutch/German 
border in one of the last habitats of the common hamster.” Although this decision 
was made on the basis of Article 16 of the Habitats Directive (i.e. species protection, 
see section 4.3, infra), it is an interesting case to be discussed here as well, since, as 
mentioned above, the exemption clause from Article 16 is very similar to that of 
Article 6(4). According to the court, no serious study had been made into possible 
alternative projects that would achieve the objective of job creation without 
damaging habitat. Also, the court held that the government had not sufficiently 
demonstrated that the unemployment rate for the region was so high that an 
overriding public interest justified the threats to the habitat. 

A case before the German Federal Administrative Court also demonstrates that 
the goal of the project determines the alternatives that must be explored and what 
kind of information must be gathered in order to pass the test of Article 6(4).*° 
Regional authorities had drawn up a plan to re-route a motorway from the city of 
Hildesheim to a new route outside the city. However, this new route would pass 
through a SAC under the Habitats Directive containing a priority habitat (xeric sand 
calcareous grasslands). To justify this new route, the regional authorities claimed 
that the new road was necessary to protect human health. Many casualties on the 
existing road were attributed to its path through a densely populated area. The 
Federal Administrative Court found that if this was the reason to derogate from 
Article 6(3), two things should have been made very clear in the plan to re-route the 
road. First, the authorities should have shown that it is impossible to make the 
existing road safer, for instance, by practical measures such as road junctions, or by 
adjusting the speed limit for particular sections of the road. Secondly, the authorities 
should have presented evidence that the new road would lead to fewer casualties. 

Examples of projects that were approved under the guidelines of Article 6(3) and 
6(4) exist as well. In 1995, the European Commission had to give its advice on a 
project, because priority habitat types were affected. Although such an advice differs 
from a Court decision, because the Commission, obviously, is not an impartial 





3° On 14 March 2002 the Commission announced to start actions for non-compliance with the Birds and 
Habitats Directive against France, Italy, Ireland, Germany, Austria, Portugal, Spain and Luxembourg. 
Many of these proceedings concern specific projects, such as the construction of a dyke in a SPA in 
Portugal, an irrigation project affecting a SPA in Spain and a golf course extension damaging the habitats 
of the endangered Corncrake (Crex crex) in Austria. 

3! District Court of Breda, 6 November 2000, MILIEU EN RECHT 3: 64-70 (2001). 

* Administrative Law Division of the Council of State, 15 January 2001, MILIEU EN RECHT 3: 73-78 
(2001). 

3 Federal Administrative Court, 27 January 2000, NATUR UND RECHT 8: 448-453 (2000). 
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judge, the Commission’s advice does shed some light on the meaning of Article 6 in 
specific cases. The European Commission adopted two opinions in which the 
Commission approved two sections of a planned motorway in Germany, causing 
adverse effects on natural sites in two river valleys in the northern part of eastern 
Germany. Both valleys had been designated as SPA under the Birds Directive, as 
well as SAC under the Habitats Directive (the latter because priority habitats had 
been present in the area, i.e. fenland, bog land, and residual alluvial forests). The 
Commission answered four questions as the basis of its decision as follows 
(Nollkaemper, 1997):** 


I. Are imperative reasons of overriding public interests involved? 
The answer is yes: The socio-economic need to develop this area in the former 
East Germany is such an imperative reason of overriding public interest. 

2. Will the project actually achieve economic and social benefits? 
Although the economic analysis contained some margin of uncertainty, the 
Commission accepted the decision by the German Parliament that this actually 
would be the case. 

3. Are there alternative ways to achieve the economic and social benefits? 
This is the core element of the Commission’s opinion. The Commission agreed 
with the German government that there were no alternative possibilities to 
develop this area. The road had to cross the river somewhere. However, the 
Commission did force the German government to adopt an alternative route that 
was less harmful than the original plan, and to adopt mitigating measures, such 
as noise barriers and measures to retain oil run-offs. 

4. Do compensatory measures maintain the overall coherence of the Natura 2000 
network? 
Unfortunately, the Commission did not examine this test in great detail. The 
Commission simply agreed with the proposed compensatory measures, although 
there was no certainty that these measures would actually enable the ecosystem 
to function in the lost areas as it would have without the advancement of the 
socio-economic measures. In its manual (European Commission, 2000), 
published a few years later, the Commission took a much tougher stand. The 
manual states, among other things, that: 


= the result of compensatory measures must be operational at the time when the 
damage occurs on the site of concern; 

=" the compensatory measures should address in comparable proportions the 
habitats and species negatively affected; and 





** Nollkaemper (1997) distinguishes the need to balance the socio-economic interests against the interests 
of biodiversity conservation as a separate test (page 280). I think the European Commission considers this 
test as being part of the ‘alternatives’-test (the third question). Later case-law shows that Article 6(4) 
requires competent authorities to look for alternatives that do not harm biodiversity or do lesser harm to 
biodiversity. Instead, Nollkaemper does not distinguish the need for compensation as a separate question 
(page 282). However, the manual ‘Managing Natura 2000’ (European Commission 2000) shows that this 
is an important separate question: If there are no alternatives the project still cannot go ahead when there 
is no possibility to compensate for habitat loss (pages: 44-45). 
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= the compensatory measures should provide functions comparable to those 
that had justified the selection criteria of the original site. 


4.2.3. Does Article 6 take direct effect before areas are selected? 

Since it is not entirely up to Member States alone to designate areas under the 
Habitats Directive, some argue that it is not possible to directly apply Article 6 
before the Commission has selected the areas that are of community importance 
(Jans, 2000b). Some national courts also take this position,” but most courts now 
think that Article 6 does have direct effect. This, for instance, is the case in the 
United Kingdom (UK),** in Germany,” and in the Netherlands.** 

For sites that have been designated as a SPA under the Birds Directive, or that 
qualify as such and therefore should have been designated, the situation is evident: 
here the Member State itself must carry out the selection and designation on the 
basis of ornithological criteria. If a site that is on the IBA list has not been 
designated without a sound reason, then the provisions of the Directive take direct 
effect.*? However, one question remains: which criteria should be applied to such 
areas, the strict criteria of the former Article 4(4) of the Birds Directive, or the more 
lenient criteria of Article 6(3) and 6(4) of the Habitats Directive? Although most 
national courts opted for the latter,“” the ECJ in December 2000 took a different 
position. In the Basses Corbiéres case against France, concerning disturbance of the 
Bonelli’s eagle (Hieraaetus fasciatus) in the Basses Corbiéres area and the 
deterioration of the eagle’s habitat as a result of activities in limestone quarries, the 
Court held that a Member State could not derive an advantage from its failure to 





35 For instance, in the Netherlands, the Administrative Law Division of the Council of State in 


judgements before July 2001, such as the judgement in the Duinen van Velsen case, 27 March 2001, AB 
281 (2001). The Administrative Law Division of the Council of State (the highest administrative court in 
the Netherlands) changed its position in July 2001 in its judgement on the Korenburgerveen, 11 July 
2001, MILIEU EN RECHT 3: 95-99 (2002). Since then, it states that, although the European Commission 
had not yet published the list of sites under the Habitats Directive, Member States still have to pay 
attention to the obligations of Article 6 as a consequence of Article 10 EC Treaty. The latter Article states 
that it is a general principle of law that all government authorities in all the EU Member States have to 
facilitate the achievement of the Community’s tasks and that they shall abstain from any measure which 
could jeopardise the attainment of the objectives of the EC Treaty. 

°° Rv. Secretary of State for Trade and Industry, ex parte Greenpeace Ltd, High Court (Queen’s Bench 
Division) 5 November 1999, COMMON MARKET L. REV. 2: 94-134 (2000). 

37 Federal Administrative Court 19 May 1998 [1998] NEUE VERWALTUNGSZEITSCHRIFT 961, 
Administrative Court of State 27 January 1999 [1999] 21 NATUR UND RECHT 7, 411. 

8 Cf. footnote 39. 

*» For instance, in the Netherlands: Administrative Law Division of the Council of State (Texel case) 31 
March 2000, 27 MILIEU EN RECHT 10: 257-259 (2000). In 2002 the Dutch Council of State has referred 
the question whether Article 6(3)and Article 6(4) take direct effect as well to the European Court of 
Justice for a preliminary ruling: the clam-fishing case, 27 March 2002, MILIEU EN RECHT 7/8: 222-228. 
(2002). Lower administrative courts had already accepted that Article 6(3) and 6(4) take direct effect as 
well, e.g. District Court of Breda, 6 November 2000, MILIEU EN RECHT 3: 64-70 (2001). 

“° For instance, in the Netherlands the District Court of Leeuwarden, 17 July 1998, MILIEU EN RECHT 10: 
250-267 (1998), and the Administrative Law Division of the Council of State (L/burg case), 11 January 
2000, 27 MILIEU EN RECHT 10: 254-257 (2000), and in Germany the Administrative Court of Stade, 27 
January 1999. NATUR UND RECHT 7: 411-414 (1999). 
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comply with its Community obligations.*! Therefore, Article 6 of the Habitats 
Directive does not apply to areas that have not been classified as SPAs, but that 
should have been so classified. Instead, the stricter Article 4(4) of the Birds 
Directive still applies to these areas. The consequence of this approach is that it is 
not possible to call upon economic or social reasons to derogate from the 
requirement prohibiting activities that degrade the site or that lead to a significant 
disturbance of the species for which the site should have been designated. 


4.3. Species protection 


Since the Birds Directive came into effect in 1981, the European Court of Justice 
has rendered many judgments on species protection.’” Many more cases can be 
expected, given the number of infringement procedures that the European 
Commission is currently preparing.*? Most of these cases concern either national 
hunting regulations or trade in birds. The European Court of Justice developed a 
rather strict approach toward national hunting regulations. As mentioned above, 
Article 7 of the Birds Directive provides that Member States may allow hunting of 
certain species of birds, but not during the breeding season. Hunting on migratory 
species is not allowed during the return to their rearing grounds. The Court has ruled 
that national hunting regulations must take into account prolonged dependence of 
the fledglings on the parents, and early migration.” In setting hunting dates, 
Member States have to produce scientific evidence that such dates do not impede the 
complete protection of the species in question. Furthermore, Member States are only 
allowed to designate staggered closing dates for hunting, varying according to 
species, if they take into account the risk of confusion. Dates for species displaying 
similarities should be fixed in such a way as to ensure complete protection for 
species.’ Following these ECJ judgments, national courts have declared many 
national decisions invalid. For instance, in 1999, the French Council of State held 
that the provisions introduced into the Rural Act in 1998, making it possible to set 
dates for early opening of waterfowl hunting, ‘are almost all incompatible with the 
objectives of species preservation found in Article 7(4)’ of the Birds Directive.*® In 





“' Case C-374/98, Commission v. France (Basses Corbiéres case), ECR I-10799 (2000). 

“” Between July 1987 and January 1994 the Court rendered 15 judgments on the Birds Directive. No 
other piece of EC environmental legislation had, at that time, given rise to as many cases before the Court 
of Justice (Wils, 1994: 222). 

*® Tn August 2001, the European Commission started formal procedures because of national hunting 
practices against Portugal, Spain, Finland, Germany, and the Netherlands. 

“* Case C-157/89, Commission v. Italy, ECR I-57 (1991). Fixing hunting dates by reference to the period 
during which the migratory activity is at its peak is not allowed, see case C-435/92 Association pour la 
protection des animaux sauvages v. Préfet de Maine-et-Loire et Préfet de la Loire-Atlantique, ECR 1-67 
(1994). 

* Case C-38/99, Commission v. France, ECR I-10941 (2000). 

“© Conseil d’Etat 3 December 1999, Association ornithologique et mammalogique de Saone-et-Loire and 
Association France Nature Environnement vy. French Minister for Planning and the Environment, 
COMMON MARKET L. REV. 3: 399-402 (2000), and similarly, on 9 June 2000, Association France Nature 
Environnement and Others v. French Minister for Planning and the Environment, COMMON MARKET L. 
REV. 3: 404-407 (2000). 
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2000, new hunting legislation has been introduced in France to bring the legislation 
into conformity with the Birds Directive.*” 

The strict approach of the European Court of Justice on species protection can 
also be seen in the recent red grouse case mentioned above.” In this case the Court 
states that even in case the red grouse’s habitat had not been designated as a special 
protection area, Article 3 of the Birds Directive still requires Member States to take 
the requisite measures to preserve, maintain or re-establish a sufficient diversity and 
area of habitat for all the species of birds covered by the Directive. These 
obligations exist before any reduction is observed in the number of birds or any risk 
of a protected species becoming extinct has materialised. Since it is clear to the 
Court, from a report prepared in 1993 by the Irish Wildbird Conservancy, a non- 
governmental organisation dedicated to the protection of birds in Ireland, that the 
red grouse is one of the country's 12 most endangered breeding birds, and that its 
numbers had diminished by more than 50% over the last 20 years, the Court had no 
trouble in finding that Ireland had not succeeded in observing its obligations under 
the Birds Directive because it had not controlled the overgrazing. 

Another example of the strict approach by the Court is a case on the derogation 
clause of Article 9 of the Birds Directive (cf. section 3.2). The European 
Commission brought Italy before the Court, because of six complaints concerning 
the Birds Directive. Complaints included the alleged use of automatic weapons for 
hunting and the capture and sale of various species of migratory birds. Although 
Member States usually are thought to have discretion as to how provisions of 
Directives are to be implemented (see above, section 2), here the Court was less 
lenient. Before addressing the six complaints against Italy, the Court in general 
terms overturned a more lenient interpretation and held that the essential elements of 
Article 9 have to be transposed completely, clearly, and unequivocally into national 
rules. The Court stated: ‘(...) a faithful transposition becomes particularly important 
in a case such as this in which the management of the common heritage is entrusted 
to the Member States in their respective territories ’.” 

Further, in the Van der Feesten case, the Court determined that all of the 
provisions of the Birds Directive apply to all birds that reside naturally within the 
territory of all of the EU Member States, as well as accidental migrants. The Court 
also stated that subspecies of birds that occur naturally outside the EU are also 
considered within the scope of the Directive, if the species to which they belong, 
including other subspecies of that species, occur naturally in the wild within the 
European territory.’ The latter are included to ensure that there will be no 
uncertainty as to which particular subspecies must be protected: all subspecies must 
be protected. 





“7 Law of 28 June 2000. However, in 2002, French environmentalists submitted a complaint to the 


European Commission, because for some species of wading birds, hunting still starts while these birds are 
still breeding, http://proaction.tripod.com/proactfrance/id19.html 

“8 Case C-117/00, Commission v. Ireland, ECR I-5335 (2002). 

” Case C-262/85, Commission v. Italy, ECR 3073 (1987) and case C-118/94 Associazione Italiane per il 
WWF and Others v. Regione Veneto, ECR I-1223 (1996). 

°° Case C-202/94, Van der Feesten, ECR I-355 (1996) 
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An interesting example of the application of this judgment in national law is a 
recent criminal case before the Dutch Supreme Court.°! An individual, who had 
imported 60,000 specimens of a Chinese subspecies of the Eurasian tree sparrow 
into the Netherlands and had offered them for sale there, was prosecuted by the 
Public Prosecutions Department. The High Court originally had acquitted him, 
because the birds had been legally caught in China and the subspecies (Passer 
montanus saturatus) did not occur in any of the EU Member States, and therefore 
did not fall within the scope of the Birds Directive. However, the Supreme Court 
reversed this decision, referring to the Van der Feesten judgment of the European 
Court of Justice. It held that since the species Passer montanus occurs in the 
territory of EU Member States, importing and selling the Chinese subspecies Passer 
montanus saturatus is prohibited by Article 6 of the Birds Directive as well. 

So far, most of the case law on species protection under the Habitats Directive 
has been developed at the national level. The ECJ only very recently rendered its 
first decision on Article 12 of the Habitats Directive in a case on the protection of 
sea turtles in Greece.” The Court found that Greece had failed to fulfill its 
obligations under Article 12 of the Directive to take the requisite measures to 
establish and implement an effective system of protection for the sea turtle (Caretta 
caretta) during its breeding period and to prevent activities that would degrade or 
destroy its breeding sites. According to the Court, the Greek authorities had not done 
enough to stop the use of mopeds on a beach the turtles used for breeding, and to 
prevent the presence of small boats near the breeding beaches. The Court 
emphasized that promulgation of rules and regulations by Greece was not enough: 
Greece had to ascertain that the turtles were not disturbed during the laying period, 
the incubation period, the hatching of the eggs, as well as during the baby turtles’ 
migration to the sea. Now and in the future, according to the Court, Greece has to 
make sure that there are no sources of danger to the life and physical well being of 
the turtles. 

National cases clearly show the importance of Article 12 and the derogation 
clauses of Article 16 for biodiversity conservation. A good example is the Dutch 
case, briefly mentioned above, in the section on SACs (section 4.2.3). This case 
concerned plans to construct a transboundary business park on the German/Dutch 
border near the cities of Heerlen and Aachen to combat regional unemployment in 
the area. However, the site hosts one of the last populations of the common hamster 
(Cricetus cricetus) in the Netherlands and in western Europe. This species is listed 
in Annex IV of the Habitats Directive, and therefore falls under the protection of 
Article 12. In a series of judgments, the highest Dutch administrative court found 
that the competent authorities in the Netherlands had not rightfully applied the 
derogation clauses’’ because they had failed to demonstrate that: 





*! Supreme Court, 1 February 2000, NJ 245 (2000). 

* Case C-103/00, Commission v. Hellenic Republic, ECR 1-1147 (2002). 

3 The most important decision being Administrative Law Division of the Council of State, 15 January 
2001, MILIEU EN RECHT 3: 73-78 (2001). 
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= there were no satisfactory alternatives. The authorities had only assessed 
other possible locations for the business park. They should have also 
considered options for upgrading existing business parks or the possibility of 
creating jobs in other sectors, such as education or health care; 

= the derogation was not detrimental to the maintenance of the populations of 
the species at a favourable conservation status in their natural range. The 
authorities did not show that populations dynamics data indicated the species 
would maintain itself on a long-term basis as a viable component of its 
natural habitat if the business park was constructed, nor that the natural range 
of the species would not be reduced as a consequence of the decision to 
construct the business park; and 

= the derogation was necessary for an imperative reason of overriding public 
interest. According to the Court, combating regional unemployment can be 
an imperative reason of overriding public interest. However, in this case, the 
Court found that the authorities had used outdated unemployment figures, 
and, therefore, had not established that the construction of the business park 
was an imperative reason of overriding public interest. 


Other national courts throughout Europe reached similar important decisions for 
landscape diversity conservation on the basis of the Habitats Directive. For instance, 
the UK High Court decided that governmental decisions on activities outside the 
territorial waters also have to be tested against Article 12. The Habitats Directive 
includes protection of a certain species of reef-forming coral (Lophelia pertusa) and 
cetaceans. Therefore, the decision to grant licenses for oil and gas exploration in the 
North Atlantic in a 200 nautical mile zone, well outside the 12-mile territorial waters 
limit, has to be subject to the Habitats Directive in order to be able to establish a 
system of strict protection.” 


5. THE FILSALB AREA 


Many of the grasslands of the Swabian Alb mountain range (State of Baden- 
Wiirttemberg, southern Germany) qualify as a semi-natural habitat type of European 
Community interest, whose conservation requires the designation of special areas of 
conservation. In the Upper Fils valley (“Filsalb Area”), grassland habitat types listed 
in Annex I to the Habitats Directive include: Juniperus communis formations on 
heaths or calcareous grasslands; rupicolous calcareous or basophilic grasslands; 
semi-natural dry grasslands and scrubland facies on calcareous substrates; 
hydrophilous tall herb fringe communities of plains and of the montane to alpine 
levels; and lowland hay meadows. Other Annex I habitat types such as the medio- 
European calcareous scree of hill and montane levels, petrifying springs with tufa 
formation, calcareous rocky slopes with chasmophytic vegetation, caves, Asperulo- 
Fagetum beech forests, medio-European limestone beech forests, and oak-hornbeam 





* High Court (Queen’s Bench Division), R v. Secretary of State for Trade and Industry ex parte 


Greenpeace, 5 November 1999, COMMON MARKET L. REP. 2: 94 (2000). 
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forests also are encountered in the proposed SAC “Oberes Filstal” (1,294 ha), as 
well as some Annex II species, such as the Spanish flag butterfly (Callimorpha 
quadripunctaria) and the alpine long-horned beetle (Rosalia alpina). Both are 
priority species. Because most of the habitat types mentioned above are priority 
habitat types, the Baden-Wiirttemberg State Government has included parts of the 
upper Fils Valley in the list of proposed SACs submitted to the European 
Commission. Should the Commission adopt the “Oberes Filstal” as a site of 
Community interest, then this will have the consequences dealt with above. 

First of all, the German authorities will have to establish the necessary 
conservation measures which correspond to the ecological requirements of the 
habitat types concerned. This means that the authorities have to ensure that 
landowners actively manage the site according to a plan in which the necessary 
conservation policy for the area has been laid down. 

Secondly, the authorities have to take appropriate steps to avoid the deterioration 
of natural and semi-natural habitats. For the grassland ecosystems maintenance of 
use, corresponding to traditional patterns, is a key condition for the preservation of 
site qualities. Other existing activities that could affect the SAC, such as hunting, 
fisheries and recreation, are not prohibited, but should be conducted in such a 
manner that no deterioration takes place. Usually, existing activities that have taken 
place over a long period in the area can be continued, since in spite of, or even more 
importantly, due to these activities the area qualifies as a SAC. This shows that these 
activities do not cause deterioration. However, should the activities intensify, for 
instance because of an enormous increase in the number of tourists, then the 
authorities will have to find a way to limit these activities in order to reach the 
overall goal of the Habitats Directive: no deterioration. 

Future EU agricultural policy holds a key for the successful management of the 
area. Grazing with sheep has shaped plant communities in many of the most 
precious grasslands of the Swabian Alb (Mattern, 1985). Grazing regimes can be 
maintained only if a sufficient income for shepherds can be generated from this 
activity. Generation of an appropriate income from comparatively small-scale 
enterprises depends on efficient regional marketing and the provision of funds to 
compensate for the use of grassland that is low in terms of productivity (see Haber 
& Fehrenbach, this volume). Shepherds have plenty of options to graze more 
productive grasslands in the area. 

The existing hydrophilous tall herb fringe communities (Annex II habitat type) in 
the proposed SAC 'Oberes Filstal' allow for a particularly interesting side aspect. In 
the 'Oberes Filstal' existing habitats of this type are dominated by Filipendula 
ulmaria and Lythrum salicaria. Both are common and rather robust species of plants 
favoured by abandonment of marginal lands and subsequent succession. In spite of 
these meadows classifying as SACs in the present state, species diversity and 
significance for conservation can be significantly increased in these humid meadows 
by mowing and subsequent removal of the cut. Mowing resets succession and allows 
for more plant and associated animal species to move in. For the very stable 
hydrophilous tall herb community dominated by F. u/maria mowing will not change 
the outcome of succession, because nutrient depletion is irrelevant based on the fact 


58 JONATHAN VERSCHUUREN 


that atmospheric nutrient deposition in central Europe is generally high. That is, 
succession would naturally regenerate the current state if mowing were again 
abandoned. 

Does the Habitats Directive in this rather particular case impede management 
that optimises for nature conservation purposes? According to Article 6(1) of the 
Habitats Directive, the necessary conservation measures corresponding to the 
ecological requirements of the habitat types or species listed on the sites have to be 
established. However, in some cases, the various habitat types and species present in 
the area may necessitate conflicting conservation measures. The Directive does not 
give any clue on how to solve this problem. It seems necessary that the competent 
authorities, together with the landowners and other interested parties, such as local 
or regional NGOs, work out a conservation plan, in which the various conservation 
measures are reconciled. 

This problem of conflicting conservation purposes seems especially relevant on 
sites that host semi-natural (cultural) landscapes. Conserving a cultural landscape 
always implies the existence of human activities. Conservation is inseparable from 
appropriate land use (see Kiister, this volume). The main objective of all parties 
involved is to find the proper use in order to maintain the relevant habitat type. 

The third, and final, consequence of the designation of the area under the 
Habitats Directive is the duty to assess the implications of any plan or project likely 
to have a significant effect on the site. Decisions to allow the construction of traffic 
infrastructure, a new hotel, or the operation of an installation for the intensive 
rearing of cattle can only be taken after the consequences of these activities on the 
SAC have been assessed. With such an assessment, the authorities will have to 
ascertain that the project will not adversely affect the integrity of the site concerned. 
In case this cannot be ascertained, the authorities have to prohibit the project, unless 
there are imperative reasons of overriding public interest at stake. The simple 
economic interest of one company is not sufficient: the project has to be beneficial 
to the social or economic interest of the region as a whole. Other conditions are: 
there are no alternative solutions for the problem concerned, and all compensatory 
measures are taken to ensure that the overall coherence of the Natura 2000 network 
is maintained. Since priority habitat types and priority species are involved, advice 
from the European Commission must be requested prior to the decision to go ahead 
with a project. 

The Federal Railway Company and the State Road administration currently plan 
additional traffic infrastructure in the area. However, except for two bridges crossing 
the Fils and one of its tributaries, this infrastructure is planned below the ground. 
Sites for bridges were located outside the proposed SAC “Oberes Filstal”. As a 
consequence, these projects might not have a significant effect on the site. Detailed 
assessments have to show this. Such assessments have to include additional effects, 
such as those caused by increased traffic into the area. 
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6. THE MAIN ELEMENTS OF THE U.S. ENDANGERED SPECIES ACT 


Although the Endangered Species Act (ESA) is the main legal instrument in US 
nature conservation policy, it must be stressed that there are other strong legal 
instruments to protect landscape diversity.°° Most importantly, the United States 
federal government owns large portions of land that have been set aside for nature 
conservation. For example, an area as large as the entire state of California has been 
set aside as wildlife reserve (36,000 km’), with an additional 30,000 km’ designated 
as national parks and another 80,000 km’ as national forests (Sax, 1993). Still, the 
1973 Endangered Species Act is the main instrument in US nature conservation 
policy that is binding for both private citizens and government organisations. The 
ESA replaced two Acts from the 1960's that had some flaws, such as the fact that 
they did not contain any substantive provisions affecting land use and taking, and 
the fact that none of their provisions regulated government activities (Darin, 2000). 

The ESA is an extensive Act that not only deals with species and habitat 
protection within the US, but also regulates trade of endangered species pursuant to 
the Convention on International Trade in Endangered Species (CITES). In this 
paper, I will deal only with provisions that are similar to the provisions of the EC 
Habitats and Birds Directives, i.e. provisions on the designation of habitats and on 
species protection. I will also not deal with state legislation. Most states have 
legislation on endangered species in addition to the federal ESA. 


6.1. Designation of “critical habitat“ 


As far as the protection of habitat is concerned, Section 4(b)(2) provides for the 
designation of “critical habitat”. This is habitat for species that have been listed as 
endangered under the ESA; therefore, habitat conservation in the US is always 
aimed at the conservation of a certain species, while in the EU, habitat conservation 
can be aimed at a certain type of habitat as well. The latter approach seems to be 
more function oriented and, thus, more precautionary, because it aims at protecting 
habitat, regardless of whether a certain species on that site is endangered. Critical 
habitat includes (Sec. 3(5)(A)): 


(i) the specific areas within the geographical area occupied by the 
species, at the time it is listed in accordance with the provisions of 
section 4 of this Act, on which are found those physical or biological 
features (I) essential to the conservation of the species and (II) which 
may require special management considerations or protection; and 

(ii) specific areas outside the geographical area occupied by the 
species at the time it is listed in accordance with the provisions of 
section 4 of this Act, upon a determination by the Secretary that such 
areas are essential for the conservation of the species. 





°° Such as the Wilderness Act, the National Wildlife Refuge System and the Wild and Scenic Rivers Act. 
For extensive discussion of all of these legal instruments, see Grosse (1997). 
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The Secretary of the Interior® has the power to designate critical habitat after taking 
into consideration the economic impact, and any other relevant impact. The 
Secretary may exclude any area from the critical habitat, if he determines that the 
benefits of such exclusion outweigh the benefits of specifying such area as part of 
the critical habitat, unless he determines, based on the best scientific and commercial 
data available, that the failure to designate such area as critical habitat will result in 
the extinction of the species concerned (Sec. 4(b)(2)). 

The obligation to take economic impacts into account was a result of the 1978 
amendments to the 1973 Act. These amendments were deemed necessary after the 
famous Snail Darter case. Only five months after the US Supreme Court ordered the 
construction of the Tellico Dam on the Little Tennessee River to be halted, because 
it would destroy the Snail Darter’s critical habitat,°’ Congress amended the ESA, in 
a way similar to the introduction of less strict rules in the Habitats Directive after the 
Leybucht case in Europe in 1992 (see section 3.1). The amendments also introduced 
the provision that federal agencies could apply to the newly formed Endangered 
Species Committee for an exemption from some of the requirements of the Act. This 
Committee is appointed by the President of the US at cabinet level, and is often 
called the “God Squad”, since it has the power to exempt from the prohibition for 
any federal agency to authorize, fund, or carry out any action that would result in the 
destruction or adverse modification of critical habitat (Sec. 7(a)(2)) (Darin, 2000). 
Exemption can be granted after (Sec. 7(g)(3)) (Grosse, 1997): 


" the Secretary of the Interior has been consulted; 

= a reasonable and responsible effort has been made to develop and fairly 
consider modifications or reasonable and prudent alternatives to the proposed 
agency action; and 

" a biological assessment of the consequences of the proposed action has been 
conducted. 


It is clear that these provisions are similar to Article 6 sections 3 and 4 of the 
Habitats Directive, except for the obligation to compensate for any loss of habitat by 
restoring the original ecological functions. This obligation is not present in the ESA. 


6.2. Prohibition of ‘takings’ 


Species that are threatened or endangered*® can be listed as such by the Secretary of 
the Interior, following an extensive procedure (Sec. 4) (Grosse, 1997). In 1978, the 
obligation to take economic considerations into account was introduced as well, but 





°° Usually, the Secretary of the Interior is the competent authority, although in some cases executive 
power rests with the Secretary of Commerce or the Secretary of Agriculture. The Fish and Wildlife 
Service has executive competence under the ESA as well, such as the power to make regulations. 

7 437 US. 153 (178), Tennessee Valley Authority v. Hill. 

°8 An endangered species is a species which is in danger of extinction throughout all or a significant 
portion of its range (Sec. 3(6)), while a threatened species is a species that is likely to become an 
endangered species within the foreseeable future throughout all or a significant portion of its range (Sec. 


3(19)). 
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unlike the designation of critical habitat, 1982 amendments reversed this. Since 
1982, only biological factors may be used to determine whether to list a species as 
threatened or endangered. Economic impacts cannot be considered in listing 
decisions on species (unlike decisions on designating critical habitat, where - as 
stated above - economic considerations do play a role). 

Once listed, federal agencies have to ensure that any action authorised, funded, 
or carried out by the agency is not likely to jeopardize the continued existence of 
endangered or threatened species (Sec. 7). Again, exemption can be granted under 
the same conditions as mentioned above for critical habitat. In addition, it is not 
allowed, for any person, including private persons, to “take” individual specimens of 
the species listed. The term “take“ has been defined as: ‘to harass, harm, pursue, 
hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any 
such conduct’ (Sec. 3(18)). 

Here as well, exceptions apply to the prohibition to take endangered or 
threatened species. Most importantly, the Secretary may permit the taking of 
endangered species, if such taking is incidental to, and not the purpose of, the 
carrying out of an otherwise lawful activity. Economic activities like agriculture or 
industry, or infrastructure projects clearly are such activities. However, a permit for 
such activities can only be granted if (Sec. 10): 


= the applicant submits a conservation plan, specifying the (1) impact which 
will likely result from such taking; (2) what steps the applicant will take to 
minimise and mitigate such impacts, and the funding that will be available to 
implement such steps; (3) what alternative actions to such taking the 
applicant considered and the reasons why such alternatives are not being 
utilised; and (4) such other measures that the Secretary may require as being 
necessary or appropriate for purposes of the plan; 

= the taking will be incidental; 

= the applicant will, to the maximum extent practicable, minimise and mitigate 
the impacts of such taking (this can be ensured by including terms and 
conditions in the permit); 

= the applicant will ensure that adequate funding for the plan will be provided; 

= the taking will not appreciably reduce the likelihood of the survival and 
recovery of the species in the wild; and 

= the recovery plan will be met and the Secretary has received such other 
assurances as he may require that the plan will be implemented. 
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7. SOME OF THE RESULTS AFTER 30 YEARS OF THE ENDANGERED 
SPECIES ACT 


Case law on the Endangered Species Act is numerous. Many of these cases, such as 
the Snail Darter case mentioned above, received much public and media attention. 
The power of animals — animals that most people never even heard of, such as the 
snail darter, the cui-ui fish and the northern spotted owl — to stop large projects like 
the construction of dams, or even threaten to bring the economic development of an 
entire region to a halt, was ridiculed by many. It is not possible to give an overview 
of all of the case law here (see Grosse, 1997). Rather, I will just provide a few 
examples to illustrate the impact of the ESA. 

A little known case (at least in Europe) deals with the already mentioned cui-ui 
fish (Chasmites cujus) and the cutthroat trout (Oncorhynchus clarkii). Both species 
are listed as endangered and threatened. A power company and a water conservancy 
district wanted to sell water from the Stampee Dam and the Little Truckee River for 
use in two cities in Nevada. The Secretary did not consent to this activity, because 
under the ESA priority has to be given to the conservation of both endangered 
species. In 1984, the Court upheld this decision.*? The obligations under the ESA 
require the Secretary not only to conserve protected species, but also to promote the 
species to a point where it no longer is endangered or threatened. Taking water from 
the fish habitat is not in line with these obligations (Grosse, 1997). 

Much more complicated is the case of the mission blue butterfly (Ucaricia 
icarioides missionensis) in the San Bruno Mountain near San Francisco. Private 
companies purchased virtually all the undeveloped land on the mountain. In 1975, 
the companies planned to construct houses and office buildings, but they also gave 
part of the area to the county in order to establish a park. Shortly after completion of 
the land purchase, the Fish and Wildlife Service discovered that the mission blue 
butterfly, which was listed on the Endangered Species List, occurred on the 
mountain. A committee of all the relevant stakeholders then agreed upon a plan to 
develop the area and preserve the butterfly habitat at the same time. In the revised 
project, only 14% of the habitat would have been disturbed. In 1983, the Fish and 
Wildlife Service granted a permit for the incidental taking of the mission blue 
butterfly on the mountain. Unfortunately for the stakeholders involved, several other 
plaintiffs still filed a court action. However, the court ruled that the Fish and 
Wildlife Service had provided sufficient information on the population and the 
expected survival of the species in the San Bruno mountain area. The court therefore 
upheld the permit (Grosse, 1997). In other cases, too, courts stressed the 
obligations of the competent authorities under the ESA to conduct scientific 
assessments in order to generate the best available data on the status of certain 
species and the possible consequences for the species in question as a result of the 
planned activities.*! 





°° The Ninth Circuit Court of Appeals in Carson-Truckee Water Conservancy District v. Clark, 549 
F.Supp. 704. 

® Friends of Endangered Species, Inc. v. Jantzen, 589 F.Supp. 113. 

*' For instance in Conservation Law Foundation v. Watt, 560 F.Supp. 561. 
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Finally, the famous case of the northern spotted owl (Strix occidentalis caurina). 
In this case, the Secretary of the Interior had issued a regulation, according to which 
significant habitat modification or degradation that actually kills or injures wildlife 
was considered to be an illegal “taking” under the ESA. In 1991, a group of 
landowners, logging companies and families dependent on the forest products 
industry brought legal action against the Secretary, because the regulation implied 
that they were no longer able to log in forests inhabited by the northern spotted owl. 
Originally, the Court of Appeals decided that the ESA only applies to the direct use 
of force against the animal taken, but the Supreme Court reversed this decision.” 
According to the Supreme Court, the ESA also applies to injury or death of a 
protected species due to habitat modification, even if this happens indirectly 
(Grosse, 1997). 

A long and painful struggle to reconcile the parties followed the ruling of the 
Supreme Court. Finally, even the President of the United States got involved and 
organized a meeting to reconcile the parties. Sax shows that in the public debate the 
‘issue was seen as simply protecting a particular species, rather than getting a 
regional economy onto track where it could function over the long term in harmony 
with contemporary environmental values’ (Sax, 2001). He also states that: 


One of the most important lessons taken from the spotted owl debacle 
was that the Endangered Species Act offered a structural model, 
habitat-based planning, that was designed both to protect the species 
in their habitat, and to allow economic activity to continue by lifting 
rigorous prohibitions so long as species viability was protected, 
adverse impacts were mitigated and minimized, and opportunities 
were presented to move towards long-term recovery. 


After 30 years of the ESA, two main positions emerge, when searching the literature 
for a general evaluation of the results. Some think the ESA still has many 
shortcomings, either because of legal issues (such as the “undermining” legislative 
actions by Congress) or because of the low political and financial priority for the 
implementation of the Act (causing a low percentage of critical habitat designation 
since 1978) (Darin, 2000). Critics simply point at some figures (Harte, 2001): 


Of the approximately 1000 species that have been listed during the 
history of the Act, about 1% have gone extinct, 1/3 are declining, 1/3 
are stable, 1/10 are improving or are recovered, and for % 
information is lacking. 


A second group of academics is more positive about the results of the ESA. Joseph 
Sax, in a series of articles, points at several advantages of the Act, but also admits 
that the importance of the ESA has only begun to be felt and acknowledged in the 
last half-dozen years or so (Sax, 2001a): 





® Babbitt v. Sweet Home Chapter of Communities for a Greater Oregon, 115 S. Ct. 2407. 
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= attention now focuses on habitat protection, indeed protection of the larger 
land and water environments upon which endangered species depend; 

= it has now been acknowledged that biodiversity must be protected on private 
land as well, introducing new and innovative ways to accommodate the need 
to use private land for agriculture, mining, forestry, urban growth, while at 
the same time maintaining and restoring ecological services (note that 
European nature conservation relating to cultural landscapes has always been 
forced to accommodate private interests; contrary to the US, in Europe the 
public sector never owned large portions of land that have been set aside for 
nature conservation purposes); 

= the Endangered Species Act offers a system within which it is possible to 
reconcile economic activities and biodiversity conservation by developing 
long-term plans with all stakeholders involved (see extensively Sax, 2000); 

= the Act has both broad and deep public support; 

= it is difficult to fashion a different sort of biodiversity protection law with as 
much “teeth” as the present Act. There is fear that changing the Act will 
ultimately weaken rather than strengthen it (Sax, 2001b). 


Sax evens predicts that biodiversity policy, which in the US is equal to applying 
the ESA, will be the centrepiece of environmental law in the coming decades (Sax, 
2000). 


8. CONCLUSION: COMPARING THE HABITATS DIRECTIVE AND THE 
ENDANGERED SPECIES ACT 


Although there are many differences between the European and the US legal 
systems in general, and between European and US biodiversity and landscape 
protection laws in particular, it is evident that both the Habitats Directive and the 
ESA have been constructed on the same foundations. As it relates to the ESA and 
the Birds and Habitats Directive, both in the US and in Europe, we see a stringent 
application of the regulatory provisions concerning species and habitat protection. 
At the same time, neither the ESA, nor the Birds or Habitats Directive necessarily 
halt economic development. These legal provisions do, however, bring an end to 
rash decision-making in favour of activities or projects that may harm biodiversity 
or landscape diversity. Only after thorough assessment, as to the effects of activities 
or projects on habitats, and of the economic benefits of these activities, can decision- 
making proceed. If there are alternative solutions that do not harm biodiversity, or 
do so but to a lesser extent, these solutions must be chosen. However, both in 
Europe and in the US, it is possible for a project to proceed if there is no reasonable 
alternative. In this case, there has to be clear evidence that the project is necessary 
for imperative reasons of overriding public interest. Such conditions are difficult to 
demonstrate under the strict guidelines within the Directives. In order for the 
condition of overriding public interest to be met, the project has to go beyond the 
simple economic interests of one or two business corporations. Instead, it should 
benefit an entire region. Even if reasons of overriding public interest can be shown, 
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all biodiversity loss must be compensated in order to safeguard existing populations 
of endangered species and the European network structure of special areas of 
conservation. This explicit legal duty to take compensatory measures has been laid 
down in the Habitats Directive, but not in the ESA. 

Another difference is the scope of both sets of rules. For landscape diversity 
conservation, the EC Habitats Directive, from the outset, seems to have been better 
suited than the ESA, because it is not solely aimed at critical habitat for certain 
endangered or threatened species, but also at certain natural or semi-natural (i.e. 
cultural landscapes with characteristic low-intensity use features) habitat types per 
se. Such a precautionary approach is necessary for a long term protection of the 
species: a species would probably not have become endangered, if focus had been 
on protecting and restoring appropriate habitat functions in the first place. In the US, 
it is now generally acknowledged, too, that habitat-based planning is the main tool 
to protect species under the ESA. 

A striking similarity between the history of the Birds and the Habitats Directives 
in Europe, and the ESA in the US, is the fact that both regulatory systems saw a 
slow start. Both sets of rules even were relaxed to better accommodate economic 
interests. In the US, the ESA now has much public support and actually allows 
interested stakeholders to look for possibilities to reconcile economic and 
biodiversity and landscape diversity interests. In Europe, the first signs of a similar 
development are visible right now. Large projects are negotiated by all parties 
involved, looking into landscape diversity and biodiversity protection for an entire 
region in an integrated fashion, and drawing up “compensation plans” to restore lost 
habitats. This development is based on the fact that courts in the last two to three 
years began to test projects against the provisions of the Habitats Directive. As in 
the US, it took a while for all actors involved to realize that the Habitats Directive is 
not only an important instrument to direct means for the conservation of 
biodiversity, but also to provide constraints (of varying degrees) on decision-making 
for projects that may harm biodiversity. Because of the persistence of the European 
Commission, which continues to institute infringement procedures against EU 
Member States for failure to fulfill obligations under the Birds and Habitats 
Directives, national authorities as well as national courts have come to realize the 
impact of these Directives. Both the Habitats Directive and the ESA establish a line 
in the sand. This line initially may generate conflict, but in order to resolve such 
conflict, it also fosters cooperation and innovation (Snape et. al., 2001). 

Indeed, non-governmental organizations have successfully seized the new 
opportunities offered by the ESA and the European Directives to protest and combat 
the loss of biodiversity and landscape diversity. In Europe, the proposal for a 
Directive on Environmental Liability seems to further improve their position. The 
reason for the initial success of NGOs is simple: administrations were not 
accustomed to providing the amount of data, and legal arguments, that are now 
needed before a project that harms biodiversity can be approved. Courts tend to find 
administrative decisions inadequate, when the authorities are not able to present 
sufficient data. However, authorities, as well as developers now recognize that they 
need to develop their plans so as not to deteriorate protected areas or harm 
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populations of endangered species. Their efforts must be applauded. The benefits to 
wildlife and their habitat from this new precautionary approach will be far-reaching. 

However, much more needs to be done. For Europe, the main challenge is to 
develop a coherent system of special protected areas throughout the continent. So 
far, many of the SPAs and SACs are small islands in areas dominated by large-scale 
economic activities. These islands wait to be connected by contiguous ecological 
corridors in order to effectively combat habitat fragmentation. Over the past ten 
years, the collective legal bases of the Birds and Habitats Directives have served as a 
foundation for such a system. We will have to wait and see, whether the next ten 
years are as successful as the past decade. 

Management issues concerning sites that have been designated under the Birds 
Directive or the Habitats Directive must be solved as well. The example of the 
“Filsalb Area” shows that, especially in semi-natural or cultural landscapes, there 
probably will be a constant conflict between (proper) land use and conservation. It is 
essential that for each site protected under either Directive the proper land use is 
established. The authorities, landowners, as well as NGOs, will have to work 
together to determine “proper use” (for semi-natural or cultural landscapes) or the 
necessary conservation measures (for natural landscapes) corresponding to the 
ecological requirements of the habitat types or species listed on the site. The 
situation is even more difficult, if the various habitat types and species listed at a 
specific site need different, and maybe even conflicting, conservation measures that 
optimise the ecological conditions. 

In the US, habitat fragmentation seems to be a regional problem, especially in 
the northeast, while other parts of the country already have vast protected areas. 
However, with increasing pressure on the available land, both for housing and for 
agriculture, the need to reconcile private land-use interests and conservation is 
rapidly increasing. This is especially important for cultural landscapes. In the US as 
well as in Europe, reconciling habitat protection and economic activities will remain 
the main challenge for the near future. The existing legal systems, both in the US 
and in Europe, offer enough possibilities for the parties involved to negotiate such a 
reconciliation. All parties involved, i.e. local residents, environmental NGOs, 
business corporations, public authorities, together will have to find ways to achieve 
the targets set by the Habitats Directive and the ESA for a specific area. 
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1. INTRODUCTION 


The goods and services provided by natural and cultural landscapes are critical to 
the functioning of the earth’s life support systems. They also contribute significantly 
to human welfare, both directly and indirectly, and therefore represent a significant 
portion of the total economic value of the landscapes we live in. While there are 
many ways that humans can value landscapes — economic, spiritual, and cultural — 
the ability to estimate the economic value of the ecosystem goods and services 
provided by them is increasingly recognized as a necessary condition for integrated 
environmental decision-making, sustainable business practice and land-use planning 
at multiple geographic scales and socio-political levels of analysis — global, national, 
regional and local’. By definition, ecosystem goods and services represent the 
benefits that humans derive from naturally functioning ecological systems (Costanza 
et. al., 1997; De Groot; Wilson & Boumans, 2002). As we move into the 21* 





" See “People and Ecosystems: A Framework for Assessment and Decision-Making” (2003) available at 
the Millennium Ecosystem Assessment website: http://www.millenniumassessment.org 
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century, it is clear that better information about the economic benefits that 
ecosystem goods and services provide for humans is needed by government, 
business and civil society to more effectively manage our environmental resources 
in a sustainable manner. 

Protecting natural and cultural landscapes is important for non-economic, 
ecological and even spiritual reasons. The economic valuation of such landscapes is 
therefore not presented here as an alternative to democratic environmental decision 
making — economic valuation does not, and cannot replace open value-oriented 
dialogue among concerned stakeholders (Jacobs, 1997). Rather, economic valuation 
is presented as a complimentary approach, one that explicitly takes into account the 
simple reality that many day-to-day land use decisions are based on market 
economics. Landowners, business leaders and local politicians are influenced by 
land prices as well as property tax assessments, which value land based on its 
“highest and best" economic use. Similarly, local, state and national governments 
often weigh the economic costs and benefits of infrastructure development against 
environmental protection, while policy makers evaluate the tradeoffs between 
competing stakeholder demands in the marketplace. 

Communities must often choose between competing uses of the natural 
environment and the myriad of goods and services provided by healthy, functioning 
landscapes. Should this forest be cleared to provide new land for development, or 
should it be maintained in its current state to serve as wildlife habitat? Should that 
wetland be drained and converted to agriculture or should more wetland area be 
created to provide freshwater filtration services? Should this coral reef be mined for 
building materials and the production of lime, mortar and cement, or should it be 
sustained to provide renewable seafood products and recreational opportunities? 

To choose among these competing alternatives, it is important to know not only 
what ecosystem goods and services will be affected, but also what they are actually 
worth to different members of society. When confronting decisions that pit different 
ecosystem services against one another, politicians and decision makers cannot 
escape making social choices based on human values: when one alternative is 
chosen over another, that choice indicates which alternative is deemed to be worth 
more than others. In short, ‘we cannot avoid the valuation issue, because as long as 
we are forced to make choices, we are doing valuation’ (Costanza & Folke, 1997; p. 
50). The challenge is therefore to make the linkages between landscapes and values 
as explicit and transparent as possible. 

For any financial market to act efficiently, both theory and common sense tell us 
that the transaction costs and benefits associated with trades need to be made 
transparent to buyers and sellers; if the market is not transparent, inefficiencies arise 
because people make uninformed choices leading to irrational decisions (Shiller, 
2000). Analogously, when we make tradeoffs between alternative ecosystem goods 
and services, the best available information is needed to avoid systematic biases in 
our decisions. Yet, today many of the social and ecological costs of development — 
degradation of water quality, siltation of rivers and streams, increasing levels of air 
pollution — are simply left out of the tradeoffs accompanying land use decisions. To 
correct this inadequacy, citizens, business leaders and government decision makers 
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need to know whether the apparent benefits of today’s development — jobs, 
increased tax revenues — will be overshadowed by unseen costs in the future. By 
estimating the economic value of ecosystem goods and services not traded in the 
marketplace, social costs or benefits are revealed that otherwise would remain 
hidden or unappreciated. 

The emerging field of ecosystem service valuation helps us to reframe this 
traditional debate by focusing our attention on the heretofore hidden side of the 
decision making equation, shedding light on the social and economic value of 
services provided by nature, and the potential costs of replacing natural systems 
when they are lost. The best available evidence from this field clearly shows that 
when the economic values of these so-called non-market goods and services are left 
out of land-use decisions, resulting policy tends to overestimate the role of the 
obvious market values and bias decision making in favour of immediate 
development and resource extraction. 

The identification and valuation of ecosystem functions, goods and services is 
not only possible, it is useful for the efficient and rational allocation of 
environmental resources among competing demands on natural and cultural 
landscapes (Daily, 1997; Costanza et al., 1997; Wilson & Carpenter, 1999). Once 
quantified, the economic value of ecosystem services can be assessed, thereby 
making comparisons between competing management tradeoffs possible. By 
estimating and accounting for the economic value of ecosystem goods and services 
not conventionally traded in the marketplace, costs or benefits that otherwise would 
remain hidden are thus revealed; and vital information that has heretofore remained 
hidden from the decision-making calculus of land-use planning at both the local and 
regional scale is thus brought to the foreground of discussion. 

In this chapter, we present a conceptual framework and methodology for the 
economic assessment and valuation of ecosystem goods and services provided by 
different landscape types. First, we elucidate a formal system for classifying 
ecosystem goods and services associated with natural and semi-natural landscapes. 
Second, we describe the methodology of economic valuation and value transfer, 
emphasizing that no single economic study alone can capture the total value of 
complex ecological systems. Third, we explore the spatial context of landscape 
valuation using land cover data and Geographic Information Systems (GIS) 
technology. Finally, we demonstrate the applicability of our concepts and methods 
by showing results from a case study of landscape valuation in the State of 
Massachusetts, USA. We conclude with observations on the future of ecosystem 
service valuation and its potential role in the science and management of landscapes. 


2. ECOSYSTEM SERVICES 


Landscapes around the world are comprised of a heterogeneous mix of forests, 
grasslands, wetlands, rivers, estuaries and beaches that provide many different goods 
and services to humans. An ecosystem service, by definition, contains ‘the 
conditions and processes through which natural ecosystems, and the species that 
make them up, sustain and fulfill human life’ (Daily, 1997). Ecosystem goods, on the 
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other hand, represent the material products that are obtained from nature for human 
use (De Groot, Wilson & Boumans, 2002). 

Ecosystem goods and services occur at multiple scales, from climate regulation 
and carbon sequestration at the global scale, to flood protection, soil formation, and 
nutrient cycling at the local and regional scales (De Groot, Wilson & Boumans, 
2002). They also span a range of degree of connection to human welfare, with 
services like climate regulation being less directly connected, and recreational 
opportunities being more directly connected. As a result, ecologists, social scientists 
and environmental managers are increasingly interested in assessing the economic 
values associated with ecosystem goods and services associated with coastal systems 
(Bingham et al., 1995; Costanza et al. 1997; Daily, 1997; Farber, Costanza & 
Wilson, 2002). 
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Figure 1. Framework for integrated assessment and valuation of ecosystem functions, goods 
and services. 


Figure | represents an integrated framework for the assessment of ecosystem goods 
and services, including consideration of ecological structures and processes, land use 
decisions, human welfare and the feedbacks between them. As the schematic shows, 
ecosystem goods and services form a pivotal link between human and ecological 
systems. Ecosystem structures and processes are influenced by long-term, large- 
scale biophysical drivers (i.e. tectonic pressures, global weather patterns), which in 
turn create the necessary conditions for providing the ecosystem goods and services 
people value. Through laws, land use management and policy decisions, individuals 
and social groups make tradeoffs between these values to maximize human value 
goals. In turn, these land use decisions directly modify the ecological structures and 
processes by engineering and construction and/or indirectly by modifying the 
physical, biological and chemical processes of the landscape. 
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The concept of ecosystem goods and services is useful for landscape 
management, sustainable business practice and decision making for three 
fundamental reasons. First, it helps us synthesize essential ecological and economic 
concepts, allowing researchers and managers to link human and ecological systems 
in a viable and relevant manner. Second, it draws upon the latest available 
ecosystem science. Third, politicians, business leaders and citizens can use the 
concept to evaluate economic and political tradeoffs between landscape 
development and conservation alternatives. 

The ecosystem goods and services used in this chapter are listed below’: 


1. Climate and Atmospheric Gas Regulation: life on earth exists within a 
narrow band of chemical balance in the atmosphere and oceans, and 
alterations in that balance can have positive or negative impacts on natural 
and economic processes. Biotic and abiotic processes and components of 
natural and semi-natural ecosystems influence this chemical balance in 
many ways including the CO,/O, balance, maintenance of the ozone-layer 
(O3), and regulation of SOx levels. 

2. Disturbance prevention: many natural and semi-natural landscapes provide 
a “buffering” function that protects humans from destructive perturbations. 
For example, wetlands and floodplains can help mitigate the effects of 
floods by trapping and containing stormwater. Coastal island vegetation 
can also reduce the damage of wave action and storm surges. The estimated 
cost of floods in the U.S. in terms of insurance claims and aid exceed $4 
billion per year. 

3. Freshwater regulation and supply: the availability of fresh and clean 
water is essential to life, and is one of humanities’ most valuable natural 
assets. When water supplies fail, water must be imported from elsewhere 
at great expense, must be more extensively treated (as in the case of low 
stream flows or well levels), or must be produced using more expensive 
means (such as desalinisation). Forest and its underlying soil, and wetlands, 
play an important role in ensuring that rainwater is stored and released 
gradually, rather than allowed to immediately flow downstream as runoff. 

4. Waste assimilation: both forests and wetlands provide a natural buffer 
between human activities and water supplies, filtering out pathogens such 
as Giardia or Escherichia, nutrients such as nitrogen and phosphorous, as 
well as metals and sediments. This benefits humans in the form of clean 
drinking water, and plants and animals by reducing harmful algae blooms, 
reduction of dissolved oxygen and excessive sediment in water. Trees also 
improve air quality by filtering out particulates and toxic compounds from 
air, making it more breathable and healthy. 





* Alternative lists of ecosystem goods and services have been proposed (see for example Costanza et. al., 
1997 and De Groot, Wilson & Boumans, 2002); but we selected this list for its specific applicability to 
landscape analysis using available land cover and land use data. 
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5. Nutrient regulation: the proper functioning of any natural or semi-natural 
ecosystem is dependent on the ability of plants and animals to utilize 
nutrients such as nitrogen, potassium and sulphur. For example, soil and 
water, with the assistance of certain bacteria algae (Cyanobacteria), take 
nitrogen in the atmosphere and “fix” it such that it can be readily absorbed 
by the roots of plants. When plants die or are consumed by animals, 
nitrogen is recycled back into the atmosphere. Farmers apply tons of 
commercial fertilizers to croplands each year in part because this natural 
cycle has been disrupted by intense and over-extractive cultivation. 

6. Habitat refugium: Contiguous patches of landscape with sufficient area to 
hold naturally functioning ecosystems support a diversity of plant and 
animal life. As patch size decreases, and as patches of habitat become more 
isolated, population sizes can decrease below the threshold needed to 
maintain genetic variation, withstand stochastic events and population 
oscillations, and meet social requirements like breeding and migration. 
Large contiguous habitat blocks, such as forest or wetland, thus function as 
critical population sources for dispersing plant and animal species that 
humans value (aesthetic value or functional value). 

7. Soil retention and formation: soils provide many of the services 
mentioned above: water storage and filtering, waste assimilation, and a 
medium for plant growth. Natural systems both create and enrich soil 
through weathering and decomposition, and retain soil be preventing its 
being washed away during rainstorms. 

8. Recreation: intact natural ecosystems that attract people who fish, hunt, 
hike, canoe or kayak, bring direct economic benefits to the areas 
surrounding those natural areas. People’s willingness to pay for local meals 
and lodging, and to travel, are economic indicators of the value they place 
on natural areas. 

9. Aesthetic and Amenity: Real estate values, and therefore tax revenues, 
often increase when a house is located near protected open space. The 
difference in real estate value reflects people’s willingness to pay for the 
aesthetic and recreational value of open space. People are also often willing 
to pay to maintain or preserve the integrity of a natural site to protect the 
perceived beauty and quality of that site. 

10. Pollination: More than 218,000 of the world’s 250,000 flowering plants, 
including 80% of the world’s species of food plants, rely on pollinators for 
reproduction. Over 100,000 invertebrate species — such as bees, moths, 
butterflies, beetles, and flies — serve as pollinators worldwide. At least 
1,035 species of vertebrates, including birds, mammals, and reptiles, also 
pollinate many plant species. The US Fish and Wildlife Service lists over 
50 pollinators as threatened or endangered, and wild honeybee populations 
have dropped 25 percent since 1990. 


As the aforementioned definitions suggest, ecosystem goods and services are 
inherently valuable to humans: it is the presence of human beings as welfare- 
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maximizing agents that enables the translation of basic ecological structures and 
processes into value-laden entities. Thus defined, the form that such valuation takes 
is not restricted to economic terms — they may also be ecological and/or socio- 
cultural. In this chapter, we have chosen to focus on economic values because it is 
often through laws and the rules of the marketplace that individuals and social 
groups make tradeoffs between these values. In turn, these values are expressed in 
land-use decisions that directly modify the structures and processes of landscapes by 
engineering and construction and/or indirectly by modifying the physical, biological 
and chemical processes of the natural system (see Boumans et al., 2002). 


3. ECONOMIC VALUATION OF ECOSYSTEM GOODS AND SERVICES 


Ecosystem goods and services can potentially yield a number of important values to 
humans. As mentioned previously, these can range from spiritual to cultural to 
economic (see Goulder & Kennedy, 1997). When discussing values, therefore, we 
first need to clarify what the underlying concept actually means to us. The term 
“value” as it is employed in this chapter has its conceptual foundation in economic 
theory (see Freeman, 1993). In this restricted sense, value can be reflected in two 
theoretically commensurate empirical measures. First, there is the amount of money 
people are willing to pay for specific improvements in a good or service, willingness 
to pay (WTP). Second, there is the minimum amount an individual would need to be 
compensated to accept a specific degradation in a good or service, willingness to 
accept compensation (WAC). 

Simply put, economic value is the amount of money a person is willing to give 
up in order to get a thing, or the amount of money required to give up that thing. To 
date in the environmental valuation literature, WTP has been the dominant measure 
of economic value (Bingham et. al., 1995). However, WTP is not restricted to what 
we actually observe from people’s transactions in a market. Instead, ‘it expresses 
how much people would be willing to pay for a given good or service, whether or 
not they actually do so’ (Goulder & Kennedy, 1997). 

A central concern of landscape management is one of making tradeoffs — 
allocating scarce environmental resources among society’s members. For example, 
if society wished to make the most of its endowment of forest resources, it should be 
possible to compare the value of what society's members receive from any 
improvement in a given forest ecosystem with the value of what its members give up 
to degrade the same system. The prevailing approach to this type of assessment in 
the literature is cost-benefit analysis (Ableson, 1979; Kneese, 1984; Turner, 2000). 
Cost-benefit analysis is characterised by a fairly strict decision-making structure: 
‘defining the project, identifying impacts which are economically relevant, and 
Physically quantifying impacts as benefits or costs’ and then, ‘calculating a 
summary monetary valuation’ (Hanley & Spash, 1993). Given this approach, a key 
question comes down to: what gets counted? 

In addition to the production of marketable goods, ecosystems provide natural 
functions such as nutrient recycling as well as conferring aesthetic benefits to 
humans. Ecosystem goods and services may therefore be divided into two general 
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categories: (1) the provision of direct market goods or services such as drinking 
water, transportation, electricity generation, pollution disposal, irrigation and 
pollination; and (2) the provision of non-market goods or services which include 
things like biodiversity, support for terrestrial and estuarine ecosystems, habitat for 
plant and animal life, and the satisfaction people derive from simply knowing that a 
beach or coral reef exists. 

While measuring exchange values simply requires monitoring market data for 
observable trades, non-market values of goods and services are much more difficult 
to measure. Indeed, it is these values that have captured the attention of 
environmental and resource economists who have developed a number of techniques 
for valuing ecosystem goods and services (Bingham et al., 1995). When there are no 
explicit markets for services, more indirect means of assessing economic values 
must be used. A spectrum of economic valuation techniques commonly used to 
establish WTP when market values do not exist are identified in Table 1. 

As the descriptions in Table | suggest, each valuation methodology has its own 
strengths and limitations, often limiting its use to a select range of ecosystem goods 
and services within a given landscape. For example, the economic value generated 
by a naturally functioning ecological system can be estimated using the 
Replacement Cost (RC) method which is based on the price of the cheapest 
alternative way of obtaining that service, e.g. the value of a wetland in the treatment 


Table 1. Economic valuation techniques 


Avoided Cost (AC): services allow society to avoid costs that would have been 
incurred in the absence of those services. For example, flood control provided 
by barrier islands avoids property damages along the coast. 

Replacement Cost (RC): services could be replaced with man-made systems. 
For example, nutrient cycling waste treatment can be replaced with costly 
treatment systems. 

Net Factor Income (NFI): services provide for the enhancement of incomes; 
For example, water quality improvements may increase commercial fisheries 
catch and incomes of fishermen. 

Travel Cost (TC): service demand may require travel, whose costs can reflect 
the implied value of the service. For example, recreation areas attract distant 
visitors whose value placed on that area must be at least what they were willing 
to pay to travel to it. 

Hedonic Pricing (HP): service demand may be reflected in the prices people 
will pay for associated goods. For example, housing prices along the coastline 
tend to exceed the prices of inland homes. 

Contingent Valuation (CV): service demand may be elicited by posing 
hypothetical scenarios in surveys that involve some valuation of land use 
alternatives. For example, people would be willing to pay for increased 
preservation of beaches and shoreline. 
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of wastewater might be estimated using the cost of chemical or mechanical 
alternatives. A related method, Avoided Cost (AC), can be used to estimate 
economic value based on the cost of damages due to lost services. Travel Cost (TC) 
is primarily used for estimating recreation values, while Hedonic Pricing (HP) is 
used for estimating property values associated with aesthetic qualities of natural 
ecosystems. On the other hand, Contingent Valuation (CV) surveys are often used to 
estimate the economic value of less tangible services like critical wildlife habitat or 
biodiversity. In our research, the full suite of ecosystem valuation techniques was 
required to account for the economic value of goods and services provided by a 
natural landscape. 

Figure 2 depicts how the total value of a given landscape (e.g. a coastal 
landscape) is estimated by linking different ecosystem structures and processes with 
the output of specific goods and services, which can then be assigned monetary 
values using the range of valuation techniques described above. Using the coastal 
zone as an example, key linkages are made between the diverse structures and 
processes associated with the coastal zone, the landscape and habitat features that 
created them and the goods and services that result. Once delineated, economic 
values for these goods and services can then be rationally assessed by measuring the 
diverse set of human preferences for them. In economic terms, the natural assets of 
the coastal zone can thus yield direct (fishing) and indirect (nutrient cycling) use 
values as well as non-use (preservation) values of the coastal system. Once 
accounted for, these economic values can then be aggregated to estimate the total 
value of the landscape. 

The growing sophistication of estimating the economic value of ecosystem 
services is matched by the rising costs of conducting improved assessments for site- 
specific environmental changes. Only rarely can policy analysts and decision makers 
afford the luxury of designing, funding and implementing an original study for 
estimating the economic value of particular ecosystem goods or services. When 
analysed carefully, however, information from past studies published in the 
economic literature can provide a meaningful basis for directing environmental 
policy and management (Desvouges, Johnson & Banzhaf, 1998). 

Value transfer is the adaptation of existing valuation information or data to new 
policy contexts with little or no data’. The transfer method involves obtaining an 
estimate for the economic value of non-market goods or services through the 
analysis of a single study, or group of studies, that have been previously carried out 
to value similar goods or services. The transfer itself refers to the application of 
economic values and other information from the original “study site” to a “policy 
site” (see Loomis, 1992; Smith, 1992; Desvouges, Johnson & Banzhaf, 1998). Value 
transfer has thus become a practical way to inform decisions when primary data 
collection is not feasible due to budget and time constraints, or when expected 
payoffs are small (Moran, 1999; Kreuter et. al., 2001). As such, the transfer method 





> Following Desvouges,Johnson & Banzhaf (1998), we adopt the term ‘value transfer’ instead of the 
more commonly used term ‘benefit transfer’ to reflect the fact that the transfer method is not restricted to 
economic benefits, but can also be extended to include the analysis of potential economic costs, as well as 
welfare functions more generally. 
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is a very important tool for landscape managers and policy makers since it can be 
used to reliably estimate the economic values associated with a particular landscape, 
based on existing research, for considerably less time and expense than a new 
primary study. 

Although the transfer method currently is being widely used to inform 
landscape management decisions by public agencies, the scientific debate over the 
method continues (Smith, 1992; Downing & Ozuna, 1996; Eade & Moran, 1996; 
Kirchoff, Colby & LaFrance, 1997). Nevertheless, it is increasingly clear that with 
sufficient limitations and recognition of the context sensitivity of value estimates, 
existing studies can provide a credible basis for policy decisions involving sites 
other than the study site for which the values were originally estimated. The critical 
underlying assumption of the transfer method is that the economic value of 
ecosystem goods or services at the study site can be inferred with sufficient accuracy 
from the analysis of existing valuation studies. Clearly, as the richness, extent and 
detail of information increases within the source literature, the accuracy of the value 
transfer technique will likewise improve. 


4. THE SPATIAL CONTEXT OF LANDSCAPE VALUATION 


In our analysis, we make ecosystem service valuation spatially explicit by 
disaggregating landscapes into their constituent land cover elements and ecosystem 
service types. Spatial disaggregation increases the potential management 
applications for ecosystem service valuation by allowing us to visualize the explicit 
location of ecologically important landscape elements and overlay them with other 
relevant themes for analysis. Disaggregation is also important for descriptive 
purposes, for the pattern of variation is often much more telling than any aggregate 
Statistic. 
Spatially aggregated measures of geographic phenomena tend to obscure local 
patterns of heterogeneity (Openshaw et al., 1987; Fotheringham, Brundson & 
Charlton, 2000). Aggregated measures of ecosystem services, while useful, can 
similarly obscure the heterogeneous nature of the underlying resources that provide 
those services and provide misleading results. For instance, an aggregate measure of 
ecosystem services at the national level may indicate significant amounts of a land 
cover type associated with water storage and retention, such as wetlands. This 
measure does not tell us, however, whether those cover types are distributed evenly 
throughout the nation state or are all clustered in one region. Obviously, those two 
possibilities have significantly different ramifications for resource use and landscape 
management. Not only does a clustered pattern of wetlands imply that some regions 
have more wetlands than others, but it also means that the social cost of losing one 
wetland is much higher in the areas of scarcity than in the areas of clustering. By 
mapping ecosystem services, we can begin to identify areas where there is local 
scarcity or abundance of a given service-yielding cover type, helping us to prioritise 
areas of critical concern. 

Decreasing the size of our aggregation units increases our ability to characterise 
local variability and to perceive the patterns obscured by global or regional 
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averages. So, for instance, in the wetlands example above, if we move our minimum 
mapping unit from the nation to the state, we may see that there is a large number of 
wetlands in Georgia, but a significantly lower number in Nevada. This trend would 
not have been picked up by the national average. If we move down to the county or 
provincial level, we may find that the coastal counties in Georgia have a far higher 
density of wetlands than do the Northern Piedmont counties. 

The aggregation units used in ecosystem service mapping efforts should be 
driven by the intended policy or management application, keeping in mind that there 
are tradeoffs to reducing the aggregation unit resolution too much. For instance, a 
local program targeted at altering land management for individual large property 
owners might want to use parcels as aggregation units. Such a mapping level would 
yield far too much information for national-level application, though. A state agency 
whose programs affect all lands in the state (e.g. a water resources agency) might 
use small watersheds as units, while a state agency managing state parks might be 
better off using the park boundaries, or park district boundaries as units. When using 
natural aggregation units, like watersheds, another question is what scale to use. 
Because watersheds are nested, there is no clear answer as to this question. To use 
the wetlands example again, we may find that summarizing total area of wetlands by 
HUC-8‘watersheds is sufficient for our purposes in that wetlands tend to be evenly 
distributed throughout them. On the other hand, we may find that in certain 
environments, wetlands cluster within a watershed; for instance they may tend to 
form in the lower reaches and less in the upper. Such a pattern could only be picked 
up by using finer grained watersheds. Understanding such clustering patterns may 
have important management implications, such as in conservation reserve design. 

Increasing spatial resolution of the minimum unit allows for, but does not 
necessarily result in more complex characterisations of pattern. What exactly does 
pattern mean in the spatial context? Wiens (1999), following on the work of Li & 
Reynolds (1995) offers a four tiered framework of quantifying spatial patterns at 
increasing levels of complexity: spatial variance, patterned variance, compositional 
variance and locational variance. The first level only recognizes that there is 
variance, not what shape or form it is in. In our wetlands example, this might 
correspond with a standard deviation measure for wetland area. This tells us that 
there is variation among the units over which the national average was built (e.g. 
states). The next level recognizes that there are patterns, but does not make those 
patterns spatially explicit. That is, it recognizes the existence of both variance and 
pattern, but not where those occur. So, if wetland area varies at the observational 
level of the state by annual rainfall, it could be said there is a pattern in that variance 
at the national level, but that variance is not spatially explicit. The third level 
recognizes spatial patterns, such as “patchiness” and dispersion, by allowing clusters 
to be defined as spatial entities, based on quantitative and categorical attributes, 
without necessarily placing them in space. Under this approach we might say that 





“ HUC refers to the nested hydrologic unit classification system (Seaber, Kapinos & Knapp, 1987) for 
classifying watersheds. The number following the acronym refers to the watershed order, based on the 
number of digits used to classify it. The system ranges from 2 to 16 digits, with HUC-16 watersheds 
being the smallest order. HUC-8 watersheds are generally referred to as sub-basins. 
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wetlands tend to cluster. We further say that wetlands cluster under certain 
physiographic conditions, but are dispersed under others. The fourth level is the 
most spatially explicit, for it spatially references the locations of patterns and 
patches, as well as the matrix in which the patches exist. This final level recognises 
relative and absolute spatial configurations of individual components of the 
landscape. At this level we might use spatial statistics to define spatially explicit 
metrics such as wetland connectivity, wetland dispersion, core-edge ratios or edge 
roughness, each referenced to a spatial location at some scale. Even within this 
fourth category, metrics can range from relatively simple to extremely complex, as 
multiple thematic attributes and temporal variation are integrated. Hence, a core - 
edge ratio may be made more complex by factoring in the seasonal variation of the 
wetland and making the metric probabilistically based. Connectivity might be made 
more complex by factoring in slope, such that two wetlands that might appear 
connected in 2 dimensions would be considered not connected if the slope values 
separating them are above a certain threshold value. 

We may take this concept of spatial explicitness even further by looking at 
statistical relationships in a non-stationary framework. That is, rather than just 
analysing the relationship between two or more factors such as wetland temperature 
and macroinvertebrate population density, we might analyse how those parameters 
vary across space (Fotheringham, Brundson & Charlton, 2002). This final approach 
allows us to begin to quantitatively represent not just the static spatial variability of 
resources on the landscape, but also of processes on the landscape. 


5. METHODS FOR THE SPATIAL ENUMERATION OF ECOSYSTEM 
SERVICE VALUES 


Thanks to the increased ease of using Geographic Information Systems (GIS) and 
the public availability of land cover data sets derived from satellite images, 
geographic entities can more easily be attributed with ecosystem service values. In 
simplified terms, the technique we use involves combining one land cover layer with 
another layer representing the geography by which ecosystem services are 
aggregated — i.e. watershed, town or park. While the aggregation units themselves 
are likely to be in vector format, because vector boundaries are most precise, the 
land cover layer may be either raster or vector, with each case necessitating a 
different series of methods. ° 

Raster land cover data is more prevalent and commonly used because of the 
public availability of datasets like the United States Geologic Survey’s (USGS) 
National Land Cover Dataset (NLCD) and unclassified Landsat satellite imagery, 
which is used to make a wide array of secondary land-use/land-cover map layers. 
While raster land-cover data is widely available, it frequently suffers in its accuracy 
because of the automated nature of the classification. For instance, the NLCD, one 
of the most widely used forms of raster land cover data, has overall classification 





° The vector data model represents spatial entities with points, lines and polygons. The raster model uses 
grid cells to represent quantities or qualities across space. 
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accuracies ranging from 46% to 62%, depending on region (USGS, 2003). 
Moreover, user’s and producer’s accuracies for individual cover type classifications 
can often be much lower. Particularly problematic for the purposes of ecosystem 
service valuation is the fact that NLCD often results in confusions between cover 
types with significantly different values, such as confusions of low density 
residential with evergreen forest, bare rock/sand with forest or wetlands, 
pastures/hayfields with row crops, and grasslands with residential areas. 

Vector land cover maps are generally more reliable for two reasons. First, the 
vector data model lends itself to better boundary precision. Second, vector land 
cover data are generally created with more reliable, although more time-consuming 
methods, including hand digitising and object-oriented classification algorithms. In 
the latter method, a raster map is segmented into polygons using complex spatial- 
spectral classification rules. These methods allow vector maps to better represent 
land use as well as land cover. We focus here on vector-based methods. 

The first step in geoprocessing involves clipping both input layers to the same 
spatial extent. In some cases, the aggregation units may be nested within the extent 
boundary, for example when HUC 12 watersheds are used as aggregation units and 
the extent boundary is a HUC-6 watershed containing those sub-units. In other 
cases, they may be overlapping, such as where watersheds are used as aggregation 
units and a state boundary is used as the extent, in which case clipping of watersheds 
will occur. It is important to clip both inputs to the same extent, for if, for example, 
the land cover map stops at a state boundary and the watershed layer includes 
watersheds that fall partially in the state and partially outside, those watersheds will 
register as having a low ecosystem service value relative to area. 

After clipping, the two inputs are unioned (a geoprocessing tool in which the 
feature geometry of two layers is combined to the full extent of both inputs) and 
then areas are calculated for each of the resulting “fragment” polygons. At this 
point, the feature geometry of the unioned layer can be discarded. All that must be 
kept is the attribute table of the unioned layer. The record set of this layer is 
fragment polygons and relevant attributes include area, land cover code and 
identifier of the watershed to which the fragment belongs. This is enough 
information to conduct a cross-tabulation of the data that will list watersheds in the 
rows, land cover types in the columns, and areas in the cells°. This table can then be 
joined back to the original watershed layer. This results in an attribute table for the 
watershed layer enumerating area of each land cover type by watershed. This 
methodology involves an additional step if the land cover categorisation in the 
original input layer is not the same as the intended output categorisation. In the case 
of ecosystem service valuation, this is often the case because valuation studies often 
apply to broad cover types, such as “forest” rather than to more precise “deciduous 
forest” or “coniferous forest” categorisations, which are often coded in land cover 
maps. To do ecosystem service value mapping using a commonly used classification 





° An easy method of doing this involves saving the unioned layer and the watershed layer as feature 
classes in an ESRI Geodatabase, opening the geodatabase in Microsoft Access and conducting a cross 
tabulation query in that environment. Then the resulting cross-tabulation can be joined in Access to the 
watershed attribute table. 
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system such as Anderson II (Anderson et al., 1976) would require frequently 
reclassifying several Anderson land cover categories into a single category. 

Once land-cover areas have been enumerated for each watershed, a given 
ecosystem service value for a given watershed can be easily calculated by 
multiplying the value per unit area for that ecosystem service by the area of the 
given cover type for that watershed. The total ecosystem service value of a given 
cover type for a given watershed can be determined by adding up the individual 
ecosystem service values for that cover type (for example, water filtration and 
recreational values for forests). Aggregate ecosystem service value for a given 
watershed can be determined by adding up all the cover-specific total ecosystem 
service values for the watershed. This can then be divided by total area of the 
watershed to give an indication of the prevalence of high-ecosystem service value 
cover types within the watershed. 


6. CASE STUDY: ESTIMATING THE VALUE OF LANDSCAPE GOODS AND 
SERVICES IN THE STATE OF MASSACHUSETTS, USA 


In this case study, our goal is to create a spatially explicit image of the economic 
values associated with ecosystem goods and services within Massachusetts, USA. 
The forests, rivers, wetlands, estuaries and beaches throughout the State of 
Massachusetts provide many different goods and services to the people who live 
there. While many of the natural ecological processes have been well understood 
from a scientific perspective for some time, only recently has there been an effort to 
quantify the economic value of these services (Massachusetts Audubon Society, 
2003). Working closely with the Massachusetts Audubon Society, the authors 
sought to bring this state of the art knowledge to the foreground of discussion about 
present and future land use in the state’. 

While a fair amount of research has been done to estimate the economic value of 
ecosystem services globally (Daily, 1997; Costanza et. al., 1997), relatively little 
empirical work has explicitly estimated the economic value of landscapes located in 
the Northeastern United States. The research team applied the transfer method to 
derive reliable value estimates from outside the state to land cover within 
Massachusetts. 

Specifically, the research team developed and followed a set of decision rules for 
selecting empirical studies from the published valuation literature that would allow 
us to estimate with sufficient accuracy the economic value of ecosystem services in 
the State of Massachusetts. The research team reviewed the best available economic 
literature using scientific databases such as the ISI Web of Science® and selected 
valuation studies which were: 





7 : . buf : , 
For more information, visit the Massachusetts Audubon Society website at: www.massaudubon.org. 
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=" peer reviewed and published in recognised journals; 
= focused on temperate regions in either North America or Europe; and 
" — focused primarily on non-consumptive use. 


The search yielded 42 empirical studies, which were entered into a relational 
Microsoft Access database. The monetary results of each study were then adjusted 
to 2001 U.S. dollar equivalents to provide a consistent basis for comparison®. The 
end result was a query sensitive database containing 65 valuation data points. Given 
the aforementioned restrictions, we believe this approach yields conservative, lower 
bound economic values. An additional reason why these figures can be considered a 
lower bound is that this study offers no ecosystem service values for land cover 
types in Massachusetts where no applicable peer-reviewed research exists, such as 
sandplains and heathlands even though these areas are widely recognized as having 
high social and ecological value. 

We consolidated the 21 classes of the 1999 Land Use layer of Massachusetts into 
11 categories. Eight of the original 21 classes were put into the “highly impacted” 
category, for which no ecosystem service values are known. Two other of our 11- 
class categories had no explicit peer-reviewed ecosystem service values (water- 
based recreation and open land), but were included as separate categories 
nonetheless since we felt it likely that such figures would one day become available. 
A summary of the ecosystem services provided by different land cover types is 
shown in Table 2, as well as whether there was sufficient data for valuation in 
Massachusetts. 

Once the research team selected relevant empirical valuation studies, entered 
them into the relational database, and standardised their estimates for value transfer, 
we needed to assign the resulting value estimates to appropriate land cover 
categories in a spatially explicit manner. This meant carefully matching the spatial 
resolution and coverage of the original “study site” with the characteristics of the 
“policy site” in Massachusetts. For example, even though many land cover types 
documented for Massachusetts support pollinators and benefit from pollination 
services, the only available empirical research from the literature documented 
replacement costs for pollination services on agricultural land. We were also 
constrained by the quality and extent of land cover measured in the original analysis. 
For example, several studies estimated the economic benefits associated with water- 
based recreation. Since the area of study was limited to the lake or river itself, we 
could only assign a value to water, even though the surrounding beach area or 
wetlands may have contributed to its recreational value. 

We also needed to select an appropriate level of spatial analysis. The research 
team concluded that tributary basins were a natural choice because they provide an 
ecologically functional division of land in the State, and because they were of a 





* All dollar values were standardised using Consumer Price Index tables published by the U.S. 
Department of Labor. http://www.bls.gov/cpi/home.htm. 
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Table 2. Mapping Ecosystem Services to Land Cover Types. 
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small enough size to allow for the expression of considerable spatial heterogeneity. 
The tributary basin data layer we used was developed by the Massachusetts 
Department of Fisheries, Wildlife and Environmental Law Enforcement (DFWELE) 
in coordination with the Massachusetts Riverways Program. This layer was 
constructed primarily by aggregating sub-basins from MassGIS USGS sub-basin 
coverage. Because many basins spilled over into neighbouring States, we first 
clipped this layer to the extent of the State. We then used GIS software to identify 
which land cover types were present in each watershed and in what quantity, 
according to the methods discussed in the previous section. Our review of the 
research included identifying service values associated with specific land cover 
types. By combining the economic value estimates with land cover, we were then 
able to generate map images that reveal the spatial heterogeneity of ecosystem 
service values across the State of Massachusetts. 

To generate our results for each land-cover type, we statistically estimated the 
average dollar value across all studies for each mapping unit. We also calculated the 
average minimum and maximum values based on the selected research. Table 3 
summarizes the results by land-cover type. Wetlands typically yield the highest 
value due to disturbance prevention and water purification services. 
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Table 3. Average, minimum and maximum annual non-market values by land cover type, 
values are 2001 Dollars ha™' yr'; N = number of data sources. 


‘LANDUSETYPE—CON.—SsSWMMEAN’~—~—~*CSMINN. SC MAX 
TOTAL VALUE VALUE 
‘Freshwater wetland = ss sid's«iDH«—(s8 «dT 
Salt wetland 10 5,090 4,043 9,897 
Freshwater or coastal embayment 25 397 26 1,207 
Forest 8 398 164 808 
Cropland 3 561 561 561 
Pasture 2 558 558 558 
Woody perennial 1 20 20 20 
Urban green space 3 1,387 1,089 1,686 


Woody perennial 


Pasture 






Coastal embayment 
Cropland 
Urban green space 


Salt wetland 

















Freshwater wetland 





Forest 


$0 $500 $1,000 $1,500 $2,000 $2,500 $3,000 
$ Millions 


Figure 3. Annual non-market value of ecosystem services in Massachusetts, USA, using 1999 
land cover data. 


ECOSYSTEM GOODS AND SERVICES 87 


The values determined for land cover types provide an interesting comparison to 
the financial compensations provided to farmers for continued use in the Baden- 
Wiirttemberg State Agri-environment programs (see Haber & Fehrenbach, this 
volume). Compensations for continued use on pastures average about 120 € ha! and 
thus are considerably beyond non-market ecosystem service values provided by 
these systems. 

The information depicted above shows that several ecosystem service values are 
associated with different lands cover types and that there currently the state of 
knowledge for all possible land cover/ecosystem service relationships is incomplete. 
When these per hectare values are applied to the total acreage in Massachusetts for 
each land cover type, the resulting annual non-market ecosystem service value is 
over $6.3 billion annually. This monetary figure is in addition to values such as 
timber and agricultural crops. One interesting result to note is that fully 85% of the 
non-market ecosystem value created in Massachusetts comes from natural habitat — 
water, wetlands and forest — as opposed to land that has been altered by agricultural 
or recreational use. Figure 3 summarizes annual value by land cover type. 

As mentioned earlier, watersheds provide a natural division of land cover at a 
scale where most ecosystem services operate. Figure 4 summarizes the total 
ecosystem service values aggregated by tributary basin. The Connecticut, 
Merrimack, Housatonic and lower Chicopee watersheds all show high values, in part 
driven by forest cover values. The Connecticut River tributary basins also reflect 
high agricultural values, and in the Merrimack tributary basins high urban 
greenspace values contribute to the non-market component of total landscape value. 

Despite its comparably moderate per unit value, forest land cover stands out as 
the leading source of ecosystem goods and services in the State of Massachusetts. 
The next largest contributors, by area, are freshwater and saltwater wetlands and 
urban green space. Taken together, the GIS data clearly show that for a complete 
picture of ecosystem service value, decision makers need to look at both the per-unit 
value of a given land use type and its associated ecosystem service as well as the 
annualised value of ecosystem services aggregated over larger spatial scales. 

Figure 5 shows the average ecosystem service values per hectare. By 
normalizing ecosystem service values by area, this map accounts for the high degree 
of variability in aggregation unit size. Looking at this map, the citizen and decision 
maker alike can see that the highest economic values are found in areas that are also 
rich in salt wetlands, such as the coastal portions of the state including commonly 
known places within the state like Plum Island Sound and the Lower Ipswich, Little 
and Essex River basins. 

The results presented in this case study suggest that landscape decisions 
informed by ecosystem service values must take into account whether the trade-off 
will seek to maximise a per-unit level of ecosystem service or an aggregate level of 
service. Based on our analysis it is clear that very different land-use decisions may 
result from that choice. 
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Figure 4: Annual non-market ecosystem service values by watershed basin in dollars. 
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7. FUTURE DIRECTIONS: GEOGRAPHIC MARKET-BASED ECOSYSTEM 
SERVICE VALUATION 


While the conceptual framework and methodology described in this chapter yield 
important and novel information about the economic values of natural and cultural 
landscapes, we view such values as a compliment, not a replacement, for non- 
economic, ecological, existence and spiritual values. As stated at the outset, 
assessing the economic value of landscapes is not presented as an alternative to 
democratic environmental decision making; rather it is seen as one of many 
necessary inputs into the decision making process. Moreover, the approach 
presented here represents only the first step in a long process of methodological 
development. In sum, we believe that the geographic market based approach is a 
significant step forward, and provides a viable framework for the future assessment 
of the economic value of landscapes. 

Given this, we still believe there are several hurdles that must be overcome. One 
of the most pronounced gaps in current valuation methods is the inability to 
characterise the spatial and contextual variability of per unit ecosystem-service value 
multipliers for a given land cover type. This gap is important not just because we 
need to know where forests or rivers or wetlands are located within the landscape, 
but also because the marginal economic value of a resource is dependent on its 
location and the characteristics of its surroundings. Context plays a role in three 
ways. 

First, in some cases the clustering of particular ecosystem goods and services 
may result in “natural scale economies”, such as in economic production, where the 
clustering together of given land cover types and their associated ecosystem services 
yield higher net ecosystem benefits than the same cover types or services dispersed 
over a large area. The analogy here is an area of rich ore deposits clustered tightly 
together. Yet, while ore deposits are usually subject to extraction, ecosystem goods 
or services will typically be targeted for conservation or enhancement. The 
applicability of this postulate across landscapes will likely vary by ecosystem 
service, with some services being more amenable to the “clustering” effect than 
others (i.e. habitat versus gas regulation). One service type where research has 
shown such scale economies is habitat refugia, since large patches and high levels of 
connectivity allow for the support of a much wider array of biotic communities 
(Bender, Contreras & Fahrig, 1998), although these habitat-density relationships 
have been found to vary considerably between taxa (Debinski & Holt, 2000). 

Second, is the opposite effect. In some cases, the economic value of ecosystem 
goods or services derives more from scarcity than from scale economies. That is, the 
marginal ecosystem cost of losing a hectare of wetland in the Los Angeles Basin is 
likely to be far greater than the marginal cost of losing a hectare of wetland in 
Alaska, simply because wetlands are abundant in one and scarce in another. Hence, 
there is value to both spatial agglomeration and spatial dispersion of service- 
rendering resources. We expect the scarcity effect to be particular salient to 
recreational and aesthetic values. That is, the marginal social cost of losing one 
hectare of Central Park is likely to be far greater than that of losing one hectare of 
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green space in a rural area with abundant green space. Currently, the valuation 
literature does not adequately address how recreational and aesthetic values vary 
with scarcity and abundance. 

Third, ecosystem values are dependent on location relative to other thematic 
factors. For instance, even holding the location of a wetland relative to other 
wetlands, we know that not all wetlands are the same. Some wetlands may be over 
peaty soils, while others may be over karst-soils, influencing the macro invertebrates 
that might be found. Some may be surrounded by steep topography, limiting access 
to certain species, while others may be on flat plains facilitating access to certain 
species. For many species, one hectare of prime lowland is worth far more than one 
hectare of steep and rocky terrain. This can be equally complex for aesthetic and 
recreational values. Green space has more recreational and amenity value where it is 
close to people. The more accessible it is to population centres and the greater the 
population is that has access, the more recreational/amenity value it should have 
since its usage should increase. That is, a hectare of urban park will have far greater 
recreation/amenity value than a hectare of green space that is far from population 
and inaccessible. Accessibility can make up for lack of surrounding population, as 
parks like Yellowstone and the Grand Canyon show, however, the aesthetic values 
of the destination must increase to make up for that distance, and unfortunately our 
ability to characterise these tradeoffs is still far from complete. In other words, the 
value of a service-producing natural asset will vary with numerous other spatially 
varying factors. 

In addition to measuring ecosystem services, a geographic market-based 
approach to landscape valuation is also critical for measuring ecosystem liabilities. 
If we want to characterise human impacts on the environment, we must be able to 
show how the spatial variability of an impact is relevant. While a great deal of 
economic literature has characterised local spatial variability in demographic and 
economic terms, there has been considerably less work on the spatial 
characterisation of human-made patches as they relate to environmental processes 
and impacts. For example, while it is understood that, in aggregate terms, increases 
in impervious surfaces and road densities due to suburbanisation result in increased 
peak flows and generally adverse changes to hydrologic regimes (Harr, Harper & 
Krygier, 1975; Bormann & Likens, 1979; Hewlett & Doss, 1984; Swank & 
Crossley, 1988; Jones & Grant, 1996), it is not well understood exactly how the 
configuration and pattern of development and impervious surface affects 
environmental variables. 

Spatial characterisation of the pattern and configuration of urban development 
has been dealt with in a qualitative context in the planning literature (e.g. Campoli, 
Humstone & MacLean, 2002). However, in a quantitative context there has, until 
recently, been more emphasis on more macro-scale characterisations of urban form 
(Batty, 1996) than on micro-locational characterisation of patterns in, say, suburban 
subdivisions. This is to a large extent due to limitations in the data. However, now, 
with the availability of high resolution remote sensing imagery (IKONOS, 
Quickbird, Emerge), along with new object oriented image classification 
technologies, individual houses, lots, lawns and driveways can be easily mapped, 
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allowing the quantification of many new suburban/urban patch metrics. Quantifying 
these metrics allows us to parameterise, and subsequently analyse the effects of 
urban form on environmental quality and subsequently analyse the effects of 
environmental characteristics on urban form. We wish to determine the payoff to 
studying these relationships at this level of detail. Because much of the high 
resolution spatial data are so new, this problem has not been addressed extensively, 
yet. 

While the high resolution spatial data needed for conducting context-based 
ecosystem service valuation and mapping are increasingly available, the limiting 
factor remains the availability of valuation studies for different natural resource 
types measured under different contexts. The current paucity of explicit valuation 
studies in different social and ecological contexts means that we must make broad 
generalisations when using value transfer methods to apply ecosystem value 
multipliers. We cannot begin to address issues of contextual variability or statistical 
robustness until more studies are conducted of the ecosystem service values of the 
same cover types in different contexts. 

The future goal for ecosystem service valuation research should be to identify 
those goods and services with the greatest heterogeneity and conduct research that 
describes and explains that variability within and across landscapes. Our ultimate 
goal is to have enough empirical studies to allow for comprehensive value transfer 
in which economic values can be assigned based not only on land-cover type, but 
also on geographic region, local scarcity or abundance of the resource, socio-cultural 
factors, scale of analysis and spatial arrangement of the resources. While developing 
a database of studies sufficient to allow for such contextual detail may take decades, 
it is critical that such a framework exists for future researchers to follow in pursuing 
research topics. 
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1. INTRODUCTION 


From the very beginning of life on Earth, natural resources and living organisms 
have been subjected to the process of succession. Natural succession was affected by 
climatic changes and shaped by various catastrophes such as orogenic movements, 
floods and fires. The process of succession was different in various parts of the 
globe due to latitude and basic geological conditions, along with varying disturbance 
regimes. In addition, the appearance of man produced further modification and 
disturbance of natural processes. Regional variation of natural resources has 
influenced the attitudes of societies and the way they deal with such resources. This 
is reflected in the cultural resources characterising regions and societies. The three 
components: society, natural resources and cultural resources are inseparable. These 
components shape the cultural landscape. 

Recognition and knowledge of these three basic components are necessary 
preconditions for the implementation of the concept of sustained development. To 
achieve sustained development, we need to analyse the human population (society) 
inhabiting a given area; we need to be informed about the condition of the natural 
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environment that has to be utilised, and guide development in such a way that the 
inventory of natural resources is not subject to degradation; and finally, we need to 
evaluate the cultural landscape. The cultural landscape always was and still is the 
site of closest interaction between cultural resources and nature, and, thus, the 
indicator for and stimulator of regional progress under the concept of sustained 
development. 

This chapter focuses on Poland as an example for a transition country. It 
describes the influence of human activity and the degree of economic development 
on the condition of the environment, considers specific opportunities provided by 
the Kyoto protocol for a country in transition, and identifies guidelines for 
environmental policy. The chapter concludes with the integrative assessment of 
natural resources (landscapes) based on the range of successional stages as described 
by community related parameters and indicator species. As mentioned above, these 
natural resources form the basic component of the cultural landscape. 


2. DETERMINING FACTORS FOR THE CONDITION OF THE 
ENVIRONMENT 


A decade ago, an intense process of social and economic change began in Poland. 
Poland became a member of NATO; and now our ambition is to further integrate 
with the countries of Western Europe through full scale EU membership. There is a 
subconscious opinion that the natural environment in EU countries is in a better 
condition than in our country. Is that true? What are the differences between Poland 
and EU countries and what are the main drivers causing environmental problems? A 
historical perspective is required to answer these questions. We have to analyse the 
factors determining the current condition of the natural environment and what the 
state of the environment would be without man and his economic activity. 

In Poland, just like everywhere else in western and central Europe, forests 
dominated by deciduous trees such as beech, oak and hornbeam are the climax forest 
types. Presently, such natural complexes are extremely rare in this geographic area. 
However, pristine forests can still be found, among other things, in some Polish 
National Parks. Since the last glaciation, these ancient deciduous forests have been 
evolving over several thousand years. Their characteristic feature is a large amount 
of accumulated and functioning (quickly transformed into various forms) organic 
matter (Van Cleve, Viereck & Marion, 1993; Viereck, Dyrness & Foote, 1993). 
Efficient transformation takes place due to the great variety of species characteristic 
for the later stages of succession. Such species occur, for example, only in 
decomposing timber of oaks that are several hundred years old or in soil not 
disturbed by human activity. These pristine forests are well capable of producing 
fresh air and purifying water. On the other hand, they absorb and accumulate many 
substances produced by man and considered harmful to him. They are very 
economical - highly efficient and cheap - in this respect. Thanks to the great variety 
of species and their specific functions, pristine forests protect “capital” resources, 
namely the accumulated organic substance and processes linked to the 
transformation of materials (purification). The organic substance is active, Le. 
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utilised by various organisms, but neither wasted nor uselessly transferred to other 
natural systems. Retentive capacities of natural forests yield clear water inhabited by 
species such as trout, bull-trout or salmon. 

However, man and his economic activity have an influence on the development 
and the condition of natural resources. It is obvious that key areas of economic 
activity that directly impact natural resources include: agriculture, industry, 
infrastructure and land drainage. Agriculture has claimed a large part of the land in 
central Europe (see Kiister, this volume). Agriculture has introduced and favoured a 
fauna and flora that is very different from that of natural forests and often alien to 
this geographical area. Instead of aurochs, lynx, beaver and wolf, living in vast 
natural forests, two species connected to potato and rape cultivation now dominate 
the fauna: the potato beetle Leptinotarsa decemlineata (Chrysomelidae) and the sap 
beetle Meligethes aeneus (Nitidulidae). Agricultural practices also entail the demand 
for fertiliser and widely used means of plant protection (pesticides). Shortly after 
application, and nearly without modification, these agents of plant protection can be 
transferred — directly or indirectly — to surface and ground waters. The more 
intensive, and, thus, under current economic conditions effective, agricultural 
practices are, the greater is the consumption of these substances and as a 
consequence their increased presence in surface and ground waters. 

Agricultural development stimulates industrial development that directly pollutes 
the atmosphere. In turn, industrial development is dependent on the development of 
infrastructure including river regulation, construction of highways, railways, 
pipelines and, of course, cities and settlements. Such activities not only force many 
local species out of the transformed environments, but they also permanently isolate 
many populations, thus multiplying the chance of their extinction. Land drainage in 
the past not only drained the soils, but permanently lowered ground water levels, 
too. This in turn had a particularly negative impact on landscape functions in 
general, and forest functions in particular. 

When discussing forests, we must mention that forestry itself was not without 
influence on the condition of the natural environment. We have to be aware of the 
fact that although natural forests efficiently accumulate functioning organic matter, 
they only hold small stocks of high quality timber. The majority of trees in natural 
forests are too young or too old to be commercially used, except for firewood. 
Economic development resulted in an increasing demand for high quality timber. 
Rising demand caused the necessity to grow much more high quality merchantable 
timber. Such timber could not be acquired from the diminishing area of natural 
forests. A good remedy seemed to be the introduction of clear-cuts and 
monocultures planted with trees that grew faster than native species, mainly pine 
and spruce. 

Initial results from such plantations were very promising. In natural forests, only 
several dozen m? of raw timber could be harvested per hectare, while monocultures 
planted with introduced species yielded a few hundred m’ of excellent timber after 
100 years of cultivation. However, this increase in productivity was short-lived. 
After removal of the first generation of man-made stands, subsequent plantations did 
not produce as good an increase in the timber mass within 100 years. Besides, these 
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stands proved to be less resistant to pathogens. As a consequence, more and more 
chemical substances were used to protect these stands. Also, the decrease in timber 
production was accompanied by the loss of many species characteristic of old 
growth forest. These species died out due to the reduction of organic carbon stores 
(e.g. dead wood). The significance of forests for water and air purification 
diminished. It has to be stressed that many foresters foresaw these negative 
consequences and have criticised the methods of commercial forest management for 
nearly 200 years. However, foresters often were helpless in face of the need to 
satisfy immediate human requirements for economic development. 

We can summarise, that the condition of the natural environment in the history 
of economic development is related to the condition of the economy. The more 
developed the economy, the more transformed is the natural environment. Economic 
activity has replaced natural, self-regulating forest ecosystems along with their 
characteristic fauna and flora, and their ability to produce fresh water and clean air. 
We have changed the native forest ecosystems into systems that are unable to 
function without human interference (agriculture) (see Kister, this volume), or 
systems that at least require support in order to function (forestry in part). These 
systems also have their characteristic but completely different fauna and flora. They 
are wasteful and reduce water and air quality to a level that may become dangerous 
to human health. 


3. CONDITION OF THE ENVIRONMENT AND OPPORTUNITIES FOR ITS 
UTILIZATION IN ECONOMIC DEVELOPMENT 


3.1. Condition of the Environment in Poland 


By the end of the 1980s and the beginning of the 1990s, Poland experienced a 
process of reconstruction and reorientation towards a market economy. In the 
context of this process, the Polish Parliament adopted ecological policy in 1991. 
Regardless of the ruling political parties, Poland consequently implemented its 
environmental laws at least until the end of the year 2000. 

Pro-environmental investments are a suitable indicator of the actual 
implementation of environmental law. By the end of the 1990's, such investments in 
Poland amounted to 2.1 billion € annually. This comprises more than 8% of all 
investments in Poland (state, public and private). Over 1.7% of the gross domestic 
product was attributed to pro-environmental investments. More than 1,300 
wastewater treatment plants were built; 400 of these plants were put into use each 
year. The structure of capital investments for environmental purposes also looks 
interesting. The State budget contributed 2-4%. Funds based on foreign aid were 
more or less at the same level. The remainder mainly consisted of private and public 
environmental funds, and credits. The total amount spent and its structure placed 
Poland in the forefront of the developed countries (Budna et al., 2001). 

Currently, a specific system for environmental funding is in place in Poland 
(National Fund for Environmental Protection and Water Management). Proceedings 
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from this fund may be targeted at different fields of environmental protection. This 
includes protection of water and water management, protection of air quality, 
protection of land surfaces, nature and landscape conservation, forestry, geology, 
mining, and education. The fund is independent from the State budget and therefore, 
with respect to the Polish situation, very rich. On the other hand, proceeds are 
generally distributed through the parliament, which results in some inefficiency in 
terms of the allocation of funds (political priorities rather than environmental 
priorities). 

For many years, Poland has made efforts that in relative terms are greater than in 
most of the developed countries. Such efforts bring about results. In relation to 1990, 
Poland reduced dust emissions to the atmosphere by 57%, emissions of sulphur 
compounds by 48% and emission of nitrogen compounds by 27%. The amount of 
unprocessed sewage disposed to rivers dropped by 70%. Carbon dioxide emission 
declined from 477 million tons at the end of the 1980's to 338 million tons in 1998 
(Budna et al., 2001). 

Objectively speaking, the great progress with respect to emissions does not stem 
from economic collapse. Rather, an increase in gross domestic product was evident 
during the same period of time. Growth decoupled from emissions represents the 
kind of economic success highly valued in the world. According to OECD data for 
1996, besides Poland only Germany, the Czech Republic, Hungary and Great Britain 
succeeded with regard to reducing the emission of carbon dioxide resulting from 
energy consumption when compared to base year levels. However, the proportion 
achieved in terms of reduction was by far highest in Poland. 

In spite of its significant efforts, Poland is still in arrears with regard to EU 
environmental standards. It is currently estimated that to achieve EU environmental 
standards, Poland is forced to invest approximately an additional 30 billion €. If 
these standards were to be adopted within 10 years, this would require an increase in 
investments amounting to ca. 3 billion € per year. It has to be stressed that some 
member countries also still aim at the adoption of EU environmental standards and 
that the distance from the target varies between countries. 

Thanks to delays in economic development, Poland had the opportunity to create 
23 National Parks recognised by the world’s authorities. 28% of Poland's territory is 
covered with forest, creating wonderful landscapes with species that have long ago 
disappeared from the highly developed European countries. There, these species 
often are only known from zoological gardens or illustrations. Poland also has 
agricultural soils with good biological potential, ready to produce high quality 
foodstuff. Thanks to the small scale of private farms, a unique biodiversity specific 
to different regions has been preserved. This is why Poland can still boast of species 
indicating well functioning landscapes such as cranes, storks or large predatory 
fowl, including our national symbol, the white tailed eagle. 

The delays in economic development did not allow us to build technical 
infrastructure (highways, high speed railroads, dams, pipelines etc.). As a 
consequence, we did not devastate our landscapes. There is a chance for Poland to 
develop agriculture and build infrastructure without making the mistakes that were 
made by our neighbours. Mistakes that were often unexpected and, thus, unintended. 
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Now, the correction of theses mistakes is very strenuous and costly. Basically, a 
country has to be very rich in order to be able to afford such corrections. 

It is a fact that there is a technological gap between Poland and other EU 
countries. As a consequence, in order to adopt EU standards, Poland will have to 
spend more money in pro-environmental investments. As mentioned above, costs 
are expected to amount to 30 billion €. However, we have to be aware that 
correcting mistakes costs a lot more. For example, if Western Europe wanted to 
reconstruct a small segment of the natural environment, such as the Biatowieza 
National Park, providing prime habitat for species such as aurochs, wolf and lynx, 
then this in principal would of course be possible. However, it would take a long 
time, and we can be assured that Europe would not be able or willing to pay for such 
an effort over more than a few decades. Similarly, if Europe wanted to restore the 
biological potential of agricultural soils to the level prevailing, for example, in 
south-eastern Poland, and use them in food production, the funds necessary to 
achieve this end would be much greater than the budgets of these countries. 

Summing up, as compared to other EU countries, Poland has arrears with respect 
to the implementation of new environmental technologies, but is better with regards 
to the condition of the natural environment. Discrepancies between Poland and other 
EU countries are vital here and result from the different levels of economic 
development. EU countries achieved advanced economic development, but often 
showed little regard for the rational management of natural resources. In terms of 
available ecological potentials, Poland is rich. It still has the opportunity to develop 
its economy very quickly without the mistakes that have been made by the more 
developed European countries. Poland still has the opportunity to use, sustain and 
improve its resources, and sell the products and services obtained from these natural 
resources to more developed countries. There are many opportunities to monetize 
the services from available natural resources. One such opportunity is provided 
through the UN Convention on Climate Change. 


3.2. Economic Opportunities provided by the Climate Convention 


According to many scientists the increase in the content of carbon dioxide in the 
atmosphere causes unfavourable climatic changes. This increase results from the 
combustion of carbon accumulated in hard coal, brown coal, peat, crude oil, gas and 
timber. Most scientists believe that the increasing content of CO, creates an 
insulating layer around the globe, thus contributing to global warming. As a 
consequence of global warming, glaciers and ice caps on the poles are thawing. This 
is supposed to increase the water level in the oceans and thus to threaten the 
inhabitants of islands and coasts with flooding. According to the supporters of the 
concept of global warming, the directions of sea currents and the power of air 
currents will change as well. Catastrophes caused by floods, hurricanes or draughts 
are supposed to occur in various parts of the world. As a consequence, hundreds or 
thousands of people might die, suffer injuries, or lose their possessions and homes. 
Consequences of weather anomalies usually affect the poorest populations that 
sometimes have no choice, but to live in floodplains, on or at the base of unstable 
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slopes and in dangerous, rather unstable buildings. Economic losses caused by 
environmental catastrophes amount to many billions of dollars each year. 

For the sake of objectivity it has to be noted that many scientists expresses a 
different opinion (Szyszko, 2003). They believe that climate change and climatic 
anomalies are natural phenomena and claim to find evidence that supports their 
opinion in the recent history of the earth. For example, in central Europe warming 
following the last glaciation began several thousand years ago. The current inter- 
glacial period saw considerable warming (10,000 years ago) as well as cooling 
(8,000 years ago) that had no connection whatsoever to human activity. 

Regardless of whether global warming poses a real threat, the important fact is 
that in 1992 the Framework Convention on Climate Change of the United Nations 
came into effect, expressing the political will of the majority of governments and 
parliaments in the world. The basic goal of the convention is to stabilize the 
concentration of greenhouse gases (mainly CO.) in the atmosphere at a level that — 
according to the first group of scientists mentioned above — would prevent the 
dangerous anthropogenic interference with the global climate system. 

By December 5, 2000, the Framework Convention on Climate Change had been 
ratified by 184 countries. These countries can be divided into two groups: the group 
of 36 economically developed countries (parties) listed in Annex I and the group of 
the remaining states including developing countries (parties). The group of 
developed countries (Annex I) includes 25 highly developed countries listed in 
Annex II, and 11 nations undergoing the process of transformation into market 
economies, such as Poland. According to the Convention, developed countries — in 
particular those listed in Annex II —- are responsible for the reduction and 
stabilisation of the emission of greenhouse gases on a global scale. At the same time, 
these countries are supposed to support the international economic system and to 
promote sustained growth and development of all the parties, and developing 
countries in particular. 

The emission of greenhouse gases depends on economic development. Among 
the economically developed countries (Annex I), the United States emits the largest 
amount of greenhouse gases (36%). Poland with its 3% share occupies the 7" place 
behind economic powers such as Japan, Germany, Britain, Russia and Canada. In 
view of the need for economic development, the emission of greenhouse gases can 
be reduced by new technologies, use of more efficient energy sources (this includes 
renewable energy) and the increased role of natural sinks such as forests. 

Due to the lack of precision implicit in the framework nature of the Convention, 
efforts were undertaken to make it more precise. In 1997, a protocol, later called the 
Kyoto Protocol, was prepared during the third Conference of the Parties in Kyoto 
(Japan). The Kyoto protocol is an agreement that further specifies the reduction 
targets of the Framework Convention. 

On the average, the Kyoto Protocol obliges the parties listed in Annex I of the 
Convention to reduce the emission of greenhouse gases in the 2008-2012 period by 
5.2% as compared to the base year 1990. Poland managed to negotiate 1988 as the 
base year and is supposed to reduce emissions of greenhouse gases by 6% in the 
2008-2012 period. The Kyoto Protocol also permits the use of so-called flexibility 
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mechanisms, which are supposed to help facilitate that the reduction commitments 
by the parties are actually met. Flexibility mechanisms include: the trade of 
emissions, joint implementation and clean development mechanisms. 

Trade of emissions is permitted between the countries listed in Annex I and 
allows for the sale of reduction surplus on the international market. One country can 
sell reductions exceeding its specified standard to another Annex I country that did 
not manage to meet reduction targets. Joint implementation also applies to the 
Annex I countries. Joint implementation allows a country to finance upgrading of 
otherwise economically effective investment projects to higher environmental 
standards in another country. The decrease in emission resulting from the co- 
operation is divided between both participants and added to their achievements in 
terms of reduction. The clean development mechanism is composed of the joint 
implementation of projects between Annex I countries and developing countries. 
The clean development mechanism aims at reducing CO, emissions in developing 
countries, thanks to the use of state-of-the-art technologies financed by developed 
countries. The resulting decrease in emissions is added to the reduction 
achievements of the developed country that provides the investments. 

Apart from reductions achieved through efficient technology, i. e. measures 
aimed at the lowering of CO, emissions to the atmosphere, reductions may include 
the increase in the natural absorption of greenhouse gases from the atmosphere, 
among other things, through afforestation. 

The Framework Convention on Climate Change and the Kyoto Protocol are 
associated with environmental protection. Except for afforestation, the mechanisms 
presented indicate that the Kyoto Protocol and the Climate Change Convention are, 
in fact, purely based on economic grounds and have a considerable impact on the 
interests of specific countries. Therefore, negotiations relating to the Framework 
Convention are extremely difficult, and the obligatory search for a compromise in 
the United Nations requires much understanding for the interests of all the parties 
involved. 

The Kyoto Protocol will go into effect as soon as it is ratified by at least '... 55 
parties to the convention, incorporating parties included in Annex I which 
accounted in total for at least 55 per cent of the total carbon dioxide emissions for 
1990 of the parties included in Annex I ...' (quoted from Article 25 of the Kyoto 
Protocol). By mid 2003 the Kyoto protocol was signed by 84 countries, and actually 
ratified by 60 countries including Poland. Ratification incorporates 29 Annex I 
countries accounting for about 44% of the Annex I country emissions in 1990. 
Poland is one of the few countries that adhere to the provisions of the Framework 
Convention on Climate Change. In fact, all the forecasts indicate that Poland will 
meet and even exceed the requirements set in the Kyoto Protocol. 

Thus, with respect to meeting obligations of the Framework Convention on 
Climate Change and the Kyoto Protocol, Poland is in a very advantageous position 
as compared to other developed countries. As soon as the Kyoto protocol goes into 
effect, it can sell surplus reduction of emission on the international market, 
participate in joint ventures to import state-of-the-art technologies and utilise the 
acquired reduction for rapid economic development that is linked to intensified 
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production. It can also be active in the context of clean development mechanisms by 
exporting Polish know-how and technology to developing countries. 

There is one other aspect worth considering, namely the opportunities created by 
the Climate Convention and the Kyoto Protocol for the rural areas in Poland. Rural 
areas have rendered so many services to the country. Bearing the cost of 
transformation, the rural areas have become poorer and poorer with increasing 
unemployment and a worsening education structure. The rural areas have always 
been the mainstay of Polish tradition and culture; with economic development rural 
areas have increasingly been considered a burden by many who have forgotten about 
the debt of gratitude they owe to these areas. Carbon absorption from the 
atmosphere by means of afforestation appears to provide opportunities for rural 
areas in particular (Szyszko, 2003). 

The Polish countryside has over 2 million ha of poor soils that do not allow for 
effective farming. Experts estimate that after afforestation each hectare of such soil 
would be able to absorb the average amount of about 4 tons of carbon annually over 
a period of 100 years. In the context of the Kyoto protocol, one ton of absorbed coal 
corresponds to a specific amount of money. This amount can be calculated as the 
cost of investment that would be required to achieve a | ton reduction in terms of 
carbon dioxide emissions. It is estimated that the values corresponding to a 10 ha 
forest in Poland could subsist one family at an average standard of living. Thus, 
afforestation of poor agricultural soils would create jobs, reduce unemployment, 
protect and improve the quality of our environmental resources, and at the same time 
multiply renewable sources of energy (timber). It would also support the migration 
of the rich from towns to the countryside — a process that begins in Poland and is 
already prominent in highly developed countries. These people will need services as 
well as local agriculture. 

The State Forest Service, supervising over 8 million ha of land, provides the 
administrative structure and personnel for the efficient implementation of the above- 
mentioned concept of afforestation on former agricultural soils. Thanks to excellent, 
centralised management, the Forest Service is able to change forestry to a more 
efficient/intense and rapid regeneration of natural forests by means of increased 
cutting age or the introduction of deciduous species to existing coniferous stands, 
thereby fostering accumulation of carbon in the mineral soils and species 
characteristic for late stages of succession. 

It is necessary to keep in mind that afforestation as outlined above also supports 
the idea of restoration. It will yield more native and older forest, and thus help the 
protection of forests in Poland. Conditions in Poland differ from those in most 
central and western European Countries. Even the afforestation of 2 million ha 
allows for large parts of the landscape to still stay without trees. Therefore, in spite 
of efforts toward afforestation, numerous possibilities exist to preserve open 
landscapes and associated habitat types habitats of high value (key cultural 
landscape habitats that are listed in Annex II of the EU Habitats Directive). 

With the use of the efficient funding system already in place, the Forest Service 
also can initiate afforestation at selected sites. The possibility for a reliable inventory 
of carbon storage effects then provides a sound basis to collect charges for the 
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reduction of carbon dioxide in the atmosphere from those causing the emissions. 
Funds acquired could then be used to initiate afforestation of private post- 
agricultural soils. Thus, State-owned and centrally managed forests in Poland seem 
to constitute an opportunity for the Polish countryside, and this is why we should 
defend their present status. With the existing centralised management, State Forests 
can not only play a role in re-shaping landscapes, but also stimulate economic 
development in underdeveloped areas. 

In summary, the Framework Convention on Climate Change and the Kyoto 
Protocol, in particular, provide an opportunity for the economic development of the 
country. It is an opportunity, but each of the mechanisms described requires careful 
economic analysis and the adoption of an appropriate long-term strategy of 
economic development. It also requires the promotion of the achievements and 
opportunities that Poland has to offer in the international arena as a precondition for 
the acquisition of compensatory funds. This promotion has to be linked to an 
effective banking system that recognises environmental protection as an outstanding 
economic branch (see below). 


4. NECESSARY FUTURE ACTIONS 


In spite of evident achievements in the scope of environmental protection, it is also 
necessary for the state to adopt and implement a new environmental policy. Basic 
tenets should include the following statements: 


1. Man is an element of the natural environment. Thus, he has to use it and to 
change it. It is not only his right; it also is a basic necessity. 

2. No form of human activity must deteriorate the natural environment. 

3. It is necessary to change the legal strategy from the forbidding approach “no, 
because...” to a friendly approach “yes, but...”. Everything is possible but 
some conditions have to be met. 

4. Private and State ownership rights have to be respected without exceptions. 

5. Living environmental resources have their value and price. 


The basic goal of the new environmental policy of the State should be sustained 
development ensuring, on the one hand, ecological security and, on the other hand, 
promoting the culture of human coexistence with the natural environment. 
Ecological security includes access to clean air, clear water, opportunities for 
recreation, and protection of all the existing species. Providing such security is the 
function of the State and this is why the State should manage everything that serves 
this purpose. This includes: 


= water management based on drainage basins; 

= 30% of the country covered with State-owned forests, providing protection 
for all species and opportunities for their use on the one hand, and performing 
all the non-productive functions on the other hand; 

= National Parks that mainly serve educational and scientific purposes; 

= spatial planning on a national and on a regional scale; 
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"monitoring of the environment and full public disclosure of information 
regarding its condition; monitoring is to be conducted by an independent 
organisation not influenced by any political or economic groups; this 
organisation is to be appointed by the Parliament for a 6-year period; 

"environmental protection funding reform based on the evolutionary 
replacement of ecological funds by bank funding. 


In order to implement the environmental protection funding reform suggested, it 
is of fundamental interest to know the value and price of natural resources (see 
Wilson, Troy & Costanza, this volume). If we are able to determine such values, a 
protection of these resources will be realised because of economical interests, and it 
will be possible to replace the existing subsidy-type funding system by a bank 
funding system. 

The culture of coexistence with the environment should be understood as wise 
use of resources, which includes recycling of waste, sewage treatment, noise control, 
and land-use planning. These tasks should be up to local governments. Local 
governments require both legal authority and adequate finances in order to carry out 
their responsibilities in this regard. 

The implementation of State environmental policy should be monitored with the 
following indicators: 


= GDP; 

= employment rates; 

= inhabitants’ health; 

" degree of ,,immaterialisation” of the economy (indices measuring material 
consumption); 

= recycling rate; 

"emission of greenhouse gases according to the provisions of the UN 
Framework Convention on Climate Change and the Kyoto Protocol; 

" water quality; and 

= extinction of species. 


In the present situation of our country, the ability to implement environmental 
policies aimed at sustained development results from our advantages as well as from 
our difficulties. Our advantages include: 


1. Relatively good research on the natural environment (soil, water, species). A 
sound database currently allows Poland to ascertain that the environment is in 
a good condition and can constitute the basis for sustained economic 
development. 

2. Good scientific personnel employed in universities and scientific institutions. 

3. Large share of State-owned forests with highly qualified personnel employed 
in forestry. Personal who are well prepared to increase the functional 
efficiency of forests. 
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4. Extensive agriculture supported by high biological efficiency of soils. 
Biologically efficient soils are needed for the production of higher quality 
food as well as for large-scale agricultural production based on the latest 
technologies. 

5. Infrastructure poorly developed — infrastructure can still be planned and 
constructed avoiding mistakes with noxious consequences for the spatial 
functioning of the environment; and mistakes that are very costly to correct. 


Basic difficulties in the accomplishment of the new environmental policy include 
the need for a rapid change in the public mentality. The public should realise that we 
live in a successful and rich country, and that it is up to us which path of social and 
economic development we want to follow. Shall we blindly imitate and implement 
the methods of highly developed countries, or shall we take advantage of the 
opportunity to analyse the mistakes made there and start to build the country in a 
cheaper and more effective way? We have got such an opportunity, but we have to 
know our advantages and how to take advantage of them. Undoubtedly, one of the 
methods is to study and determine the value and price for natural assets (see Wilson, 
Troy & Costanza, this volume). Only if we can estimate and evaluate natural assets, 
and include such valuation in the economic analysis of all the investments, will we 
be able to follow the concept of sustained development of the country. 


5. ASSESSMENT OF THE VALUE AND EFFECTIVENESS OF LANDSCAPE 
FUNCTIONS (PROPOSAL) 


Objective assessment of landscape structure and function is a necessary condition 
for the design of a sustained development policy. This is a very important issue, as 
we always want to protect, maintain, reclaim or even shape the landscape for noble 
purposes. However, these noble purposes are always subjective, because we do not 
have a precise and objective measure for the value and assessment of landscape 
quality. From the point of view of ecology, subjectivism can be very tricky here as 
space is the basic element for each species to exist. Reserving space for certain 
species or functions may cause other species or functions to be lost. 

To introduce measures of landscape quality, let us again examine natural 
modifications that relate to the history of the landscape, namely succession. 
Succession is an orderly and mutually interactive modification process that takes 
place in biocoenoses and abiotic environments. According to Odum (1977), 
succession depends on the biocoenoses, although abiotic features of the environment 
determine its direction and speed, and often delineate the limits for development. 
Odum (1977) believes that the culmination of development is the stabilised 
ecosystem, characterised be a permanent maximum in terms of biomass and 
maximally developed symbiotic relations between organisms. He calls all the 
biocoenoses that follow suit in the same place “development stages”, while the 
stabilised (mature) biocoenoses is called the climax (see Kiister, this volume). At 
least as far as primary succession is concerned, from the point of view of energy 
transfer, early development stages are characterised by simple food chains, high net 
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production (crop), low accumulated biomass and a high ratio of primary production 
relative to the total biomass. Structurally, early stages of development show little 
spatial heterogeneity and stratification, little species diversity and a small amount of 
accumulated organic matter. The circulation of nutrients is tied to open mineral 
cycles, components are quickly exchanged between organisms. The environment 
and the detritus compartment have little importance for the regeneration of nutrients. 
This promotes quantitative and not qualitative production based on the rapid 
exploitation of available resources. 

Energy transfer, structural properties and nutrient cycles are reflected in the 
composition of the biocoenoses. Early successional stages tend to be characterised 
by generalists that are small and have simple and short life cycles. For the 
assessment and evaluation of environmental resources, the identification of the 
successional stage seems to be fundamental, because each stage has its own 
advantages and values. Repression or stimulation of developmental processes can 
decrease or increase these advantages and values. This is why we have to be able to 
recognize successional stages. 

Szyszko (1990) and Szyszko et al. (2002) suggested that in pine forests 
successional stages can be identified based on the value of the Mean Individual 
Biomass (MIB) of ground beetles (Carabidae). The MIB (mg) is calculated as the 
quotient between total biomass of individuals caught in surface traps and the total 
number of specimens collected. The greater the MIB in mg, the more advanced is 
the successional stage of a particular site. Advanced successional stage translates 
into more complicated functional relationships within biocoenoses. Functional 
complexity is reflected in more complicated food chains, lower net production, more 
accumulated biomass, greater stratification and spatial heterogeneity, more closed 
mineral cycles, a greater role for detritus, higher species diversity, higher numbers 
of individuals, and long and complicated life cycles. The MIB as a derivative of 
species composition has been suggested as an indicator for the assessment of 
landscape value (Rylke & Szyszko, 2001). 

The species composition of ground beetle communities with an MIB value of 
about 50 mg is completely different from such communities with a value of 350 mg. 
In the first case, dominant species were Calathus ambiguus, C. melanocephalus, 
Bembidion properans and Broscus cephalotes. In the second case Carabus arcensis, 
C. violaceus and C. glabratus were dominant (Szyszko, 1990). Thus, ground beetle 
species are good indicators of successional stage. 

Species based associations of landscape elements to different successional stages 
have been recorded for other taxonomic groups. For example, fungi encountered in 
early successional stages undoubtedly include: the fairy ring mushroom (Marasmius 
oreades), Bovista plumbea appearing on meadows and fallows, as well as Suillus 
luteus that is common in young pine forests. Fungi characteristic for advanced 
stages of succession include Boletus reticulatus, B. satanas or B. erythropus. Bird 
species penetrating early successional stages include the lark (Alauda arvensis) and 
the goatsucker (Caprimulgus europaeus), while those characteristic for the oldest 
successional stages include the black woodpecker (Dryocopus martius) and the 
grey-headed woodpecker (Picus canus). Mammals typical for early stages of 
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succession are, undoubtedly, the vole (Microtus arvalis) and the gopher (Citellus 
citellus), while advanced stages of succession are characterised by forest marten 
(Martes martes) and the lynx (Lynx lynx). This ability to specify over different 
taxonomic groups shows that if we want to ensure the great variety of species in a 
given area, we have to aim at the maintenance of various successional stages. In 
terms of representing the breadth of successional stages, the species composition in 
an area can be a measure of landscape quality. For example, the more differentiated 
the MIB value is in space, i.e. the more species of the Carabidae characteristic for 
different stages of succession are present, the greater is the landscape differentiation. 

To exist, each species has to be able to meet its particular spatial requirements. 
Animals are mobile and therefore are capable to integrate the use of different areas, 
treating some areas as the source of food, other areas are used for reproduction or 
rest. Species characteristic for specific successional stages use the space within the 
limits of that particular stage. The lack of any of these different areas within a 
specific successional stage inevitably leads to the disappearance of species. 

We also have to consider that the minimum area necessary for existence differs 
between species. It is larger for bigger animals. This relationship includes the 
minimum area required for specific activities (multiplicative effect). It is evident that 
minimum area requirements will be different for the ground beetle Carabus 
glabratus and the lynx, though both these species are characteristic for advanced 
successional stages. Based on the data presented by Grum (1962, 1971) and 
Rijnsdorp (1980), we have to conclude that all processes important for the survival 
of Carabidae can take place within an area that ranges from a few hundred square 
meters up to a few hectares. Rijnsdorp (1980) has proven that the maximum distance 
travelled by a migrating Carabus problematicus is not greater than 1 km. Distances 
covered by the lynx are of course much greater. Depending on the season and the 
sex, such area requirements range from a few km° to up to a few hundred km* 
(Jedrzejewska & Jedrzejewski, 2001). 

However, there are species that require several different stages of succession to 
exist. For example, they acquire food in areas belonging to early successional stages, 
while they rest and reproduce in areas belonging to advanced stages of succession 
(old forests similar to natural ones). These are species that, on the one hand, use 
particular structures of the landscape; while at the same time require functional 
differences at the higher spatial scale. Typical examples of such species include: the 
black stork (Ciconia nigra) and the lesser-spotted eagle (Aquila pomarina). Their 
nesting places are old trees in extensive forests similar to natural ones, while they 
hunt in meadows, flood waters, or swamps inside or adjacent to the forests. Species 
with similar requirements appear to be the white tailed eagle (Haliaeetus albicilla) 
and the wolf (Canis lupus). Existence of both these species seems to be linked to 
extensive areas with late as well as early successional stages. The former seem to 
play an important role as places to rear the young, while the latter are feeding sites. 

Among the well-known species there are two others worth considering in the 
cultural landscape context: the crane (Grus grus) and the white stork (Ciconia 
ciconia). Cranes choose old forest peat bogs and swamps for their nesting places and 
feed on extensive meadows and fields, while storks feeding in swamps, meadows, 
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fields and pastures usually nest in villages surrounded by traditionally used 
agricultural areas. If we adopt Andrzejewski’s (1992) definition of a landscape as 
the “set of interdependent ecosystems creating the ecological system of the highest 
order” then we can assume that the occurrence of species exploiting different 
successional stages can be a measure of landscape quality and value, as well as an 
indication of large-scale functionality. This complements the occurrence of species 
characteristic for specific successional stages as the measure for the advancement of 
such processes in biocoenoses and, thus, as evidence for their internal efficiency 
(flow of energy and circulation of matter). 

In line with an excellent quotation by Ortega y Gasset (Bogdanowski, 1992) — 
“show me the landscape you live in and I will tell you who you are” — we can say 
that species are the evidence and a heritage of the national culture. This statement is 
justified because there are practically no remaining natural landscapes in Europe. 
Therefore, everything that surrounds us was created or stimulated by human 
economic activity. The more intense, brutal and inconsiderate that activity was in the 
past, the less species characteristic for advanced successional stages exist, and there 
are few species that integrate different landscape qualities at a large scale. Assuming 
that the above statement is true, we can back the suggestion made by Rylke & 
Szyszko (2001) concerning the adoption of the MIB value as a measure of landscape 
quality. Furthermore, we can extend our valuation system to include species 
characteristic for the efficient functioning of the landscape on a large spatial scale. 
For Poland, the suggested indicators of landscape value in the order of their 
importance would be as follows: black stork > lesser spotted eagle > white tailed 
eagle > wolf > crane > white stork (measured as density per 100 km’). The more of 
these species occur and the greater their density, the greater is the landscape value. 
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Chapter 7 


SUSTAINABLE DEVELOPMENT, 
LANDSCAPE CONSERVATION 
AND TOURISM 
IN THE SMALL ISLANDS OF GREECE 


Harry Coccossis 
Department of Planning and Regional Development, University of Thessaly, 
Greece 


1. INTRODUCTION 


The often unique natural beauty and landscape of the Greek islands constitute key 
elements of local identity. The islands are attractive for tourism and recreation, 
which provides income, employment and opportunities for development. Tourism, 
however, causes change in local societies and the environment. In this context, 
tourism affects natural and cultural landscapes. The quality of the landscape is a 
tourist asset, and a determinant of prospects for the development of tourism and 
recreation. Tourism growth causes the development of infrastructure and 
urbanisation. This is often associated with increased coastal development, and a loss 
of open space and agricultural land that diminish landscape quality. Thus, changes 
associated with growth of tourism often lead to a degradation of functions and basic 
characteristics of the tourist destination with adverse consequences for the local 
society that depends on tourism for a living. 

The impact of tourism on landscapes should be seen in the context of a complex 
interaction between economy-society-environment. There should always be linkages 
between tourism policy and policies that favour landscape conservation. In fact, the 
development of tourism should be carefully planned in the context of a broader 
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strategy for sustainable development. A strategy that recognises the need for balance 
between the goals of economic efficiency, social equity and environmental 
conservation. Within this perspective, tourism policy has to be conceived as an 
opportunity for development, but also as a challenge to sustain local societies 
without eroding the very basis on which the prospects for future development are 
founded. 

Because of their comparatively small but well delineated areas, islands can serve 
as a unique model for the implementation of sustainability schemes. This is 
particularly true for small islands, identified on the basis of a widely accepted 
definition of a size less than 10,000 km? and less than 500,000 inhabitants, although 
in the case of Greece the vast majority of islands is much smaller (less than 1,000 
km? and less than 10,000 inhabitants). Policy, planning, and administrative issues 
that relate to the development and implementation of such schemes on small islands 
will be discussed. In this context, emphasis is placed on the constraints that local 
societies on small islands face in coping with the challenge of sustaining themselves 
without eroding the natural and thus the immediate economic base. 


2. ISLAND LANDSCAPES AND THE DYNAMICS OF ISLAND 
ECOSYSTEMS 


Islands differ in comparison with continental areas in terms of natural assets, society 
and culture, lifestyle, economic development, human settlements and landscape. The 
small size and distance of islands from other areas account directly or indirectly for 
their distinctiveness. Such distinctiveness finds its expression in richness or poverty, 
in biodiversity and natural resources, in the range of economic activities and 
opportunities, in social and cultural patterns and traditions, in heritage associated 
with buildings, monuments and architecture, in land-use patterns, and in the scale of 
infrastructure and urban development. Small size, isolation and a distinct identity 
combine to characterise the “island landscape”, a setting that in most of the western 
industrialised world is associated with feelings of “escape from modern urban 
living” and its everyday stress and problems, “balance between man and nature” or 
“paradise to escape to” for recreation, tourism or even living. Small size and 
isolation are thus interpreted as advantages in a fast changing society and 
increasingly globalising world economy. Yet, like any other place, islands change, 
and there is no other aspect where such change is more evident than the landscape 
(Wascher & Jongman, 2000). Because of the special characteristics and symbolism 
of island landscapes, change is apparent and much more pronounced on small 
islands than anywhere else. 

Islands are isolated and clearly delimited as geographic identities. They differ 
from other areas not only in terms of their structure, but also in terms of the rather 
specific dynamics characterising development on each particular island. Nowhere 
else is there such a strong evidence of interdependence between environment, 
economy and society as in the case of small islands (Beller, Hein & Ayala, 1990). 
This interdependence can be explained using concepts often employed to 
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characterise dynamic systems, such as fragility and stability, vulnerability and 
resilience. 

On small islands there is evidence of ecological fragility, which is related to 
economic vulnerability and social/cultural instability. The small size of an island 
causes low resilience in natural ecosystems. Even small-scale disturbance results in 
significant threats to the ecological equilibrium, or the dynamic balance between 
resources, nature and human activities. Small size and relative geographic isolation 
also influence the opportunities for local economic development. Contrary to 
conventional perception based on geographical delimitation and contained size, 
small islands are open systems. They depend to a great extent on being parts of a 
broader system of exchange. A narrow resource base, higher cost for production, the 
limited size of local markets and access to external markets seem to significantly 
affect the efficiency of local economies. These factors render island economies more 
vulnerable to competition and risk from wider economic fluctuations and 
disturbances. Economic opportunities affect local incomes and, thus, local societies 
in many respects, but mostly in terms of demographic balance, social structures and 
local resource utilisation patterns. These ultimately affect the environment, which in 
the case of many islands represents the very basis for development opportunities 
whether fishing, agriculture or tourism. 

The landscape and the cultural landscape in particular, is one such dynamic 
expression of the change in natural processes due to human activity (Wascher & 
Jongman, 2000). The changing structure and dynamics of a landscape is often a first 
sign and indicator of social and economic transformation and evolution (Pinchemel 
& Pinchemel, 1988). So, changes in the structure and dynamics of islands can be 
evident and may be perceived in terms of landscape changes. In these terms, small 
islands and island landscapes can be “models” for the study of society-economy- 
environment interactions. 

Interaction and change can be explained using a theoretical construct about the 
structure and dynamics of islands. In this respect, the concept of “ecological 
equilibrium” can be particularly illustrative. Based on the work of geographer 
Ferdinand Le Play and biologist-planner Sir Patrick Geddes, the concept of 
"ecological equilibrium" exemplifies the intricate relationship between resources, 
population, technological change, and institutional organisation. These four factors 
are in a dynamic equilibrium in a region, and any change in one is likely to affect all 
the others in multiple ways, leading to restructuring and a new “state” of interaction 
(Coccossis, 1987). 

It is quite apparent that scarcity of natural resources limits the options for 
economic development and levels of sustainable population density. Many small 
islands are model cases for complex relationships governed by limits. Scarcity often 
leads societies to adopt wise, long-term organisational and technological solutions 
and practices in managing resources. Soil and water conservation through terrace 
building and rainwater cistern systems are widely practised on Mediterranean small 
islands (Brigand, 1991). Depletion of resources, directly affecting economic activity 
levels, has often led to dramatic out-migration affecting population levels and social 
structures. This is a worldwide phenomenon that is most evident in small island 
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communities because of the narrow resource base. For example, many islands in the 
Mediterranean suffered from the devastating effects of a vineyard disease 
(phylloxera) in the past. As a consequence, they experienced strong out-migration 
and population decline. In some cases, opportunities in one sector may result in a 
shift towards different kinds of employment. Such is the case with tourism and the 
service sector at large, due to the significant advantages they offer in terms of 
income. In general, out-migration and shifts in labour force structure, mostly affect 
the dynamic part of the population, thereby stripping the rural sector. This social and 
economic transformation has environmental effects; it is often associated with 
abandonment of agricultural and rural management practices that had beneficial 
effects on maintaining environmental resources and landscape quality. 

Technological innovation or institutional change also may affect island 
population levels, social structure, and resource utilisation patterns. Innovation in 
the transport sector affects accessibility and the cost of production and consumption. 
Telecommunications, directly and indirectly, shape the mode and organisation of 
production and the peoples' ways of living. Therefore, changes in the transportation 
sector and changes in telecommunication can have significant impacts on local 
resources, affecting the intensity and extent of their utilisation. These changes in 
communication and transport have enabled the integration of remote islands into 
broader socio-economic and cultural systems. The diffusion of urban amenities 
(electricity, telephone, TV, video, fax) and lifestyles to rural areas has contributed to 
diminishing rural/urban and regional disparities. Technological change may allow 
for remote places, often with better quality environments to become attractive sites 
for people and business. In recent years, some islands have gradually become 
weekend vacation areas and even permanent residences, experiencing population 
growth after a long period of decline. This leads to reinvigoration of local economies 
and societies, but also to higher stress on fragile natural, social, and economic 
systems. For example, as a result of new demand and modern consumption patterns, 
several islands now experience shortages of water and energy. Such shortages, in 
turn, lead to further exploitation of local resources and thus increase the risk of 
environmental deterioration. 

Institutional change is equally influential on small islands. Broader institutional 
change, such as globalisation, economic integration and competition, account for 
much of the prospects of regional economic prosperity, often marginalizing local 
production systems. This leads to abandonment and/or “monoculture” 
(intensification and subsequent dependence on external inputs). The local production 
systems in many small islands in the Mediterranean collapsed as a result of 
increased competition from cheaper and better quality imports from the mainland 
and abroad. 

However, institutional change also may be positive for small island systems. For 
example, the recently announced re-orientation of EU agricultural policy - favouring 
local/regional production and environmentally sound production - may provide 
small islands with comparative advantages. In a similar manner, lower travel costs, 
more time available for leisure, as well as higher incomes and higher standards of 
living, have contributed to a substantial increase in tourism, providing distant places 
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with additional means of livelihood. Tourism has become a major source of 
economic opportunity for many small islands, a “bonanza” and a major challenge to 
local societies, including the local production and consumption patterns, and the 
environment in general. The changes triggered on small islands as a result of tourism 
highlight the structure and dynamics of the relationship between environment and 
development, and provide some insight into sustainable development prospects in 
general. 

The island landscape often constitutes a major asset for attracting tourists. The 
landscape is a product of the interaction of natural and human systems. It is the 
product of the use of land and other resources, and consists of both natural and man- 
made elements. The cultural landscape reflects the values of local societies to the 
extent that the patterns of utilisation of space reflect societal-cultural priorities, 
economic and social organisation, and technological-institutional structures. Many 
islands in the Mediterranean - and in other parts of the world - are endowed with 
landscapes rich in natural resources (beaches, picturesque coasts and hinterlands). 
The quality of these resources is often very good (accessible, clean), and they are 
also comfortable (good climate, safety). This combines with a rich cultural heritage 
(monuments, traditional settlements) evoking images of “balance” between man and 
nature and the “good life” (human scale, good social relations, relaxed living). 

These characteristics and associated images attract tourists to islands. As tourism 
grows, there is a need for additional accommodation and other facilities 
(infrastructure, restaurants, and shops). This creates demand for land and other 
resources (water, energy). As a consequence, competition for these resources 
increases. Tourism usually “wins” and expands at the expense of other activities, 
thus changing economic and social structures. Ultimately, the landscape is also 
affected. Sometimes, societal responses that cater to tourist preferences alter the 
characteristics of culture (for example through excessive commercialisation). This 
might ultimately reduce the attractiveness of island landscapes. 

Tourism development propels processes leading to changes in land use pattern, 
urbanisation, coastal development, loss of open space, and degradation of nature. 
Tourism also consumes resources and creates “waste”, the disposal of which might 
degrade the natural and cultural environment. Increasing the number of tourists and 
subsequent crowding might reduce the attractiveness of islands and island 
landscapes. Such changes, if left uncontrolled, significantly alter the landscape that 
has attracted the tourists in the first place. Reducing the attractiveness of a place 
may ultimately lead to loss of tourism, which is a “volatile” market continuously 
seeking new experiences and destinations. This might be catastrophic for small 
islands that do not have many alternatives for development. Sustainable 
development is at stake, and within this framework protecting the island landscape is 
crucial. 
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3. DEVELOPMENT AND TOURISM IN THE SMALL GREEK ISLANDS 


A significant part of the Greek territory is characterised by scattered island 
complexes with many differences even from one island to another. This diversity is 
the result of the multi-fragmentation of geographic space and the differences in 
environmental, social and economic conditions, which render many islands 
attractive as tourist destinations. Basic development patterns are common despite 
this diversity. Many islands experience similar problems of demographic and 
economic structure and dynamics, as well as a similar type and scale of 
environmental problems. The interrelationship between development and 
environmental quality is accentuated on small islands. This interrelationship may be 
evidenced in terms of increasing dependence of local economies on distant markets 
and products, reduction of self sufficiency in economy, positive or negative shifts in 
terms of isolation, increasing or decreasing peripherality (accessibility to markets 
and competitiveness as compared to other areas), loss in diversity which is often an 
element of local identity (and competitiveness), and risks of economic, social and 
environmental decline. These problems are also at the base of regional development 
policy, which in the case of small islands has to integrate environmental protection 
and management. 

Islands are dynamic systems subject to fluctuation and changes in terms of 
population, economic activity and environmental conditions. In the 19" century, 
they were characterised by periods of growth and dynamism of local communities, 
but in recent times they experienced abandonment due to geopolitical restructuring, 
technological innovations improving accessibility and transport, and increased 
competition from distant places. The shift from sail to steam ships was particularly 
important in this respect. Deterioration of economic conditions led to migration from 
rural areas to urban centres on the mainland or abroad. Emigration rates were 
highest among the dynamic and most mobile part of the population, the young and 
able workers. In the case of small islands declining population meant erosion of the 
economic base. 

Emigration affected the environment primarily by relieving pressures on local 
resources, but also by causing degradation associated with abandonment of rural 
areas and of rural management practices. These patterns were similar throughout the 
Mediterranean (Coccossis, 1991). Traditional land use practices are often beneficial 
for environmental resources and nature (see Joos, this volume). For example, on 
many small Aegean islands, the use of terraces, associated with the traditional three- 
year rotation pattern, retained soil and water. Maintaining the dry wall terraces, and 
cultivation of the small plots for subsistence agriculture are both labour intensive. 
Due to the loss of the labour force, the terraces eventually collapsed which led to 
soil erosion and a further loss of local productive capacity. This ultimately affected 
biodiversity as well. Degradation of local resources was further exacerbated by the 
dominance of free grazing practices (Margaris, 1992). The emphasis of modern 
agricultural policy on intensive cultivation and competitive crops increasingly 
marginalized local production systems, thus further accentuating out-migration. 
Throughout Greece, out-migration and modern agricultural policy have led to 
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dramatic changes in land use on small and large islands. However, the changes are 
most apparent on small islands. 

In the last 25 years or so, new prospects emerged for some of the islands as a 
result of tourism. Cultural landscapes on Greek islands combine inviting natural 
assets (clean beaches and sea, mild climate) and rich cultural heritage (monuments, 
built environment), lifestyle (local food, artefacts, folklore), and traditional 
hospitality. These factors are prime attractants for tourists. Some islands, mostly the 
popular tourist destinations such as Corfu, Rhodes and Mykonos experienced rapid 
growth rates. So did some other islands close to big urban centres (i.e. Egina, Kea, 
Andros). As areas for recreation and secondary housing, those islands are gradually 
becoming integrated into the metropolitan system and its zone of influence. As a 
consequence, the islands are subject to weekly flows of visitors for most of the year. 

Seasonality of flows — and thus pressures — is characteristic for most of these 
islands. Nowadays, peak tourist periods in the summer are followed by an outflow 
of residents to nearby urban centres in the winter months. Therefore, in one way or 
another, cultural and natural seasonality is imbedded in the small island systems. 
Although similar developments might also be experienced in other areas, such 
patterns are more prominent and apparent on small islands, due to the particular 
dynamics involved between development and environment in the face of immanent 
resource limitation, and due to the strong dependence of tourism on environmental 
quality. Tourism growth on small islands has been associated with (agri)culture and 
nature losses as a result of economic monoculture, abandonment or overexploitation 
of resources, uncontrollable urbanisation and conflicts of use in general. 


Economic monoculture 

Limitations in terms of natural and human resources act as a 
constraint on development and activities. The economic base on 
islands is highly constricted with only limited potential for local 
employment. Most of the islands are characterised by economic 
monoculture, in other words, the increasing dependence of the local 
economy on a_ single activity: tourism. In many parts of the 
Mediterranean, the substantial growth of tourism has over-shadowed 
prospects in any other sector. Usually, the individual economic 
benefits from tourism, whether as annual revenue from employment, 
or as capital income from selling or leasing of land, are several times 
higher than benefits from any other economic activity. However, 
dependence on a single economic factor renders the economy 
extremely vulnerable to external factors such as occasional natural 
disasters (e. g. earthquakes or pollution related to accidents), 
geopolitical crisis (e.g. a conflict or war in the eastern 
Mediterranean) or economic recession (affecting the income and thus 
the travel patterns of European tourists). These factors all have 
negative effects on arrivals with major impacts on the economic and 
social dynamism and structure of the islands. Fluctuations are quite 
common in international tourism. A broadly based, diversified 
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local/regional economy, providing alternative sources of income, 
could better cope with, and absorb, such crises (see function of 
biodiversity in Dieterich, this volume). On the other hand, 
diversification is facilitated by tourism offering opportunities for 
linkages to other branches of economic activity, such as fishing or 
agriculture. Strengthening and supporting such linkages can become 
a central element in local/regional development plans and programs. 
In spite of at least 20 years or so of regional policies in that direction, 
there is little evidence of real success on the ground, as the economics 
always favour tourism. Implementation of strategies directed to 
diversification is difficult on small islands in particular, due to the 
small size of the productive sector, as well as limited resources and 
markets, but also due to other factors as explained in a later section. 


Abandonment or overexploitation of resources 

Tourism brings pressures on local resources. These pressures can be 
evidenced in terms of overexploitation or abandonment. The 
increasing number of people (local population and visitors) increase 
the demand for water, energy and land. By competing for such 
resources, people exert pressure on local primary production systems. 
Water resources are affected by the need to provide water for 
drinking, washing, showers, gardening, and swimming pools. 
Swimming pools, in particular, have become a modern status symbol 
in the hotel industry and for many vacation houses (in spite of 
beautiful clean beaches near by). Water also is affected indirectly 
through increasing consumption patterns (changing habits of the local 
population) or because of depletion and degradation as a result of 
pollution from liquid waste disposal. In most tourist destinations, 
drinking water is provided commercially in bottles, even when local 
freshwater resources exist. Ships transporting water from elsewhere 
account for much of the water required in popular destinations. 
Shortages are widely evident during the peak periods. The expansion 
of the water supply (e.g. construction of reservoirs) simply expands 
the capacity of local systems to accept more tourists, thus triggering 
further pressures on resources. Energy needs also are growing and 
present similar problems. A long-term view is necessary to account 
for capacity limits to sustain development. Even if water and energy 
needs can be met through modern technology, this is not the case for 
another critical resource: the land. 


Uncontrolled residential development and changing land-use patterns 
— changes in landscape quality 

As tourism unfolds, the pressures created by the increased demand 
lead to conflicting priorities over limited resources and land in 
particular. Competition favours the most powerful (economically), 
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which is usually tourism. The area of land available for agriculture is 
rapidly decreasing, because it is more profitable when developed for 
tourist facilities or residential building plots. Real estate prices in the 
popular islands (Mykonos, Santorini, Paros) are close to, if not higher 
than, urban land values in the suburbs of Athens. This phenomenon is 
more intense in coastal areas. The opening up of new beaches with 
access roads has spurred urban sprawl that seriously affects the 
island landscape. The basic mechanism can be codified in several 
simple stages of cyclical, spiral-like development: rapid increase in 
land prices due to tourism; pressures favouring land fragmentation; 
land conversion and larger scale abandonment of land particularly in 
marginally productive areas in the hinterland; residential 
development mainly close to traditional settlements and along the 
coastline; improvements in infrastructure (road connections, 
construction of access roads, expansion of ports and airports, 
establishment of water supply and sewerage systems, increase of 
energy infrastructure, improvement of communications); new 
increases in land prices and so on. 

Development results in a sprawl that alters the island landscape. 
The island landscape becomes gradually “urbanised”. Vacation 
houses spring up all over the islands, especially along the coast and 
the hill sites that provide a picturesque view. As beaches and coastal 
sites become crowded with tourists, new areas are sought for 
swimming and “getting away” from other tourists. Small boats 
facilitate transport to nearby undeveloped beaches. As these become 
known to others, the frequency of trips increases, a small kiosk/coffee 
shop, soon to be transformed into a tavern, is organised. The tavern 
expands and manages to offer rooms for rent. Thus, a new site on the 
coast develops, leading to the need for road access, water, electricity, 
thereby opening up a new cycle of coastal development. Increasing 
opportunities for vacation on an island bring the need for the 
expansion of infrastructure, whether a port, an airport or even a 
marina. Such improvements, attracting further tourism, lead to a new 
cycle of growth. Development concentrates around existing 
settlements that sprawl into the countryside and in beautiful 
surroundings along coastal roads. At the same time the hinterland is 
gradually abandoned. Abandonment or changes in land-use patterns 
(grazing) in the hinterland result from more profitable, tourism- 
related ways of generating income. Rural land without a high value 
for “development” is ultimately abandoned. In some cases, 
abandonment of traditional land-use practices may cause soil erosion 
and ultimately desertification, and thus further decreases the basic 
attractiveness of a particular island to tourists. 
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The dynamic interrelationship of environmental, economic, social, technological, 
and institutional change combines to a grid of environment-development problems. 
This grid has been identified in many islands, where the uncontrolled development 
of human activity and infrastructure affects the environment in the short run and, at 
the same time, increases the vulnerability of the economy, which threatens long- 
term development prospects. 

There is a need for an effective strategy that adopts a long-term perspective on 
tourism and related development, taking into account the needs and capacity of local 
social, economic and environmental systems to sustain such activity. Unfortunately, 
many small communities, like the small islands of Greece, cannot cope effectively 
with such a task. 


4. TOURISM DEVELOPMENT AND POLICY IN SMALL ISLANDS 


The dynamic interaction of tourism and the environment challenges modern 
societies as they seek an appropriate development policy that would not affect the 
environment, and would ensure the potential for tourism development within the 
framework of a broader search for a sustainable development strategy (WCED, 
1987). Islands are ideal models for pursuing sustainable development strategies due 
to the strong interdependence between economy, society and environment. 
Sustainable development for islands relates to a strategy of integrating islands into 
regional and global markets, while maintaining local identities and a balance 
between economic efficiency, social equity and environmental conservation 
(Coccossis, 2001). Each island should have a strategy for sustainable development 
within which tourism can be one of the activities. But the basis for development 
should be a careful management of natural and human resources. Water and soil 
resources, energy supply, waste management and ecosystem services are of 
particular concern for many islands due to their potential limiting effects on 
development prospects. Development strategies also have to include cultural and 
social issues as well as biodiversity conservation and aesthetic qualities 
characterising the landscape. 

The development of tourism presupposes the achievement of a balance between 
the preservation/protection of natural and cultural resources and their use (Coccossis 
& Parpairis, 1995). In this context, it is necessary to adopt technology and 
development patterns that are compatible with the preservation of local identity. A 
central issue is to protect, preserve and enhance local natural and cultural heritage. 
Cultural landscapes are particularly important in this respect as they integrate 
cultural traditions and natural peculiarities (both assets for tourism development). 
Sustainable development for tourism on islands involves the upgrading of 
environmental quality as a strategic element in strengthening local identity and 
regional competitiveness on an international scale. This requires the adoption of a 
preventive approach in resource management by basing development on the capacity 
of local natural resources (Briassoulis & Van der Straaten, 2000). 

In terms of sectoral development, it is important to strengthen the linkages 
between tourism and local production activities by providing economic incentives to 
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local enterprises that broaden the economic base. It is also necessary to strengthen 
local societies by improving access to high quality services, and providing 
opportunities for the management of local resources (see Joos, this volume). In this 
context, it is indispensable to build up the capacity of local societies — appropriate 
institutions — to manage local resources and heritage through appropriate 
organisational, financial and legal arrangements. 

Environmental management priorities comprise the need to meet peak demand 
and conserve local resources as far as possible. Environmental management 
involves: (1) the management of water resources through innovative technologies 
and water saving/recycling practices; (2) the management of energy resources 
through conservation and the development of environmentally friendly alternative 
technologies; (3) the management of waste (liquid and solid) through the application 
of appropriate technologies; (4) the protection of sensitive ecosystems and species 
through strong land development controls; and (5) visitor flow management to 
reduce the negative effects on the cultural and natural resources. Of course, all these 
policy measures are directed towards mitigation of the negative impacts. There are 
limitations to the effectiveness of such measures as there is always a risk of relying 
on technological/organisational solutions to cope with environmental problems. 
Sometimes such solutions work in an opposite direction encouraging further growth 
(allowing more tourists to visit). Strong preventive mechanisms have also to be 
adopted early on the basis of local systems (natural, physical, organisational) to 
accommodate development at present and in the future. 

Integrated planning can provide the tool to merge policies for social and 
economic development with environmental protection, resource management, land 
use control, and infrastructure development (Pearce 1989). Planning has to be 
flexible, amenable to change if there are signs of significant negative impact. 
Therefore, planning has to be linked to a system of monitoring and evaluation as a 
feedback mechanism (see Dieterich, this volume). In this respect, it is essential to 
rely less on “hard” solutions (such as infrastructure development) and more on 
“soft” ones (influencing behaviour of tourists, educating locals) in the sense that one 
would like to maximise the reversibility of decisions and avoid irreversible 
outcomes, to the extent that this is possible. 

It is also important to complement regulatory planning with everyday 
management of tourism in the sense of influencing the spatial and temporal patterns 
of access and use of tourist resources. A variety of tools can be used, such as the 
control of tourism flows in vulnerable areas, the determination of constraints on the 
type, extent and intensity of tourism activities, the adoption of appropriate energy 
and waste management systems, as well as the monitoring of critical elements of the 
environment, and the development of mechanisms that decrease conflicts between 
tourism and competitive land uses (Inskeep, 1994). Buffer zoning, prohibition of 
access, limiting the number of visitors are among the basic policy instruments 
employed. It is obvious that this complex procedure must be based on concerted 
actions, where the participation of the basic actors plays a fundamental role for the 
development of the area under the framework of democratic programming. The 
intellectual framework to this procedure is the sensitisation of the population and, 
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particularly, the key actors involved to the need for the adoption of a sustainable 
development model. 

Strategies for tourism need to be based on local characteristics of an island, 
taking into account the phase and type of tourism development. These strategies 
have to reflect the dynamics of tourism development, setting specific objectives for 
the development of tourism on each island in the context of the general goal of 
sustainable development. Islands already developed as tourist destinations should 
adopt strategies that reduce and control tourist activity while upgrading the quality 
of services and the environment. In islands seeking tourist development, the focus 
should be on establishing planning mechanisms to organise and control the type and 
scale of future development on the basis of existing resources. At the core of local 
strategies should be the protection and enhancement, or even reinstitution of local 
identity. A key element in this search for “identity” is the island landscape, its basic 
constituents, transformations and threats. Assessment has to be linked to appropriate 
policies for managing the island landscape. There are difficult issues involved in this 
respect: what is the balance between protection and accommodation of change, what 
are the most effective tools, how to implement policy? 

The broader patterns of change suggest that, more than in previous times, islands 
as well as other distant places (such as mountain villages) will have the opportunity 
through technological and institutional innovations, and in response to economic 
integration patterns, to participate in a broad network of exchange. In this network 
each locality has to identify its role in the broader system. This strategy calls for 
maximising potential benefits of local assets, taking into consideration supra-local 
concerns as well. In a long-term perspective, appropriate mechanisms to resolve 
eventual conflicts would have to be provided, too. This would certainly enhance 
local identity. Even in terms of economy, though, island size and isolation do not 
necessarily allow such specialisation in function and even if they did, it would not 
necessarily be in the long-term interest of local societies or the world at large, 
exactly because of the fragility of such systems, which sometimes amplifies 
disturbances to catastrophic proportions. Many small islands can provide evidence 
to that from their past. It is evident that a balanced strategy for economic 
development is needed by which the endogenous potential is exploited as the broad 
basis for eventually building on specialisations. In that respect, tourism has to fit 
within a broader strategy of island development. 

Furthermore, at a more general level, the “Tragedy of the Commons” paradigm 
suggests, that such a “self-determination” approach, however appealing from a 
human development perspective, also encompasses certain dangers, particularly for 
fragile systems like small islands. There is no satisfactory mechanism of assigning 
values to natural and cultural resources (but see Wilson, Troy & Costanza, this 
volume), nor is there a mechanism to take long-term interests into proper account. 
Therefore, at least for the management of natural and cultural resources, reliance on 
an effective regulatory system that is based on a precautionary approach is 
indispensable. 

All the above requires strategic planning to be adopted, which presupposes 
advanced organisational capacity and the potential to implement the required 
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concerted actions. Planning involves choices and setting priorities. Efficient 
planning requires early action to anticipate and accommodate change. Planning is 
less effective as an ex-post instrument. To achieve results from efficient planning, 
local societies have to create governance mechanisms to strengthen the community 
over individual interests. Because a small island is a microcosm, reaching consensus 
over a local strategy for development is necessary and requires rather complex 
interaction involving a wide range of interests. That is, the basic actors have to get 
together, and be able to chart a desirable course of action in concert. However, the 
basic prerequisites for efficient planning and subsequent implementation are often 
absent from small island communities. Local institutions (in the broad sense, 
including attitudes and customs) condition the responses of local societies to such 
prospects. Furthermore, regulation of tourism is difficult, as it involves several 
products and services offered by a large number of heterogeneous enterprises, 
therefore affecting a large number of interests among disparate groups. Under such 
circumstances, arriving at a consensus about tourism is quite an arduous task 
(Butler, 1991). 

The development of policy for islands must be organised on the basis of 
integrated interventions, recognising the multi-functionality of an insular space, 
which is supported mainly by tourism and agrarian activity. Policy and planning 
must be targeted at broadening the economic base, and implemented by flexible 
organisational and administrative systems. The development and adoption of 
sustainable development strategies that integrate tourism require: (1) a long-term 
process of identifying the problems, opportunities and constraints; (2) adoption of 
goals and objectives in an integrated manner (integrated across sections and levels, 
and driven by environmental management); (3) establishment of mechanisms to 
translate objectives into measures and action; and especially (4) monitoring and 
evaluation procedures. Sustainable development requires governance systems that 
are often beyond the resources and capacities of small island communities. This is 
the challenge, and to that end special efforts have to be made to launch and support 
such processes, particularly in the more sensitive of all tourist destinations: the small 
islands. 

In spite of some basic structural problems (governance systems insufficient, 
small size and isolation), the small islands can be excellent cases to explore policy 
responses, particularly as “models” for testing sustainable development strategies 
and policies. These require balancing economic efficiency, social equity and 
environmental conservation. Because of their sensitivity to changing forces, small 
islands can provide early evidence of successes and failures in objectives, priorities 
and measures. In addition, although due to the island situation capacities may be 
limited, the frame for implementation in many respects is exceptionally well 
defined. In this context, it can only be hoped that most island societies gradually will 
recognise that there must be limits and rules for the use of resources in a sustainable 
way. 
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Chapter 8 


COMMUNITIES AS MEDIATORS 


The necessity for acceptance of nature conservation 


Martin Joos 
Mayor of Bad Uberkingen, Germany 


1. CONSERVATION ACTIVISTS VERSUS LAND USERS — 
AN INTRODUCTION 


Occasionally, opinions of conservation activists and land users differ, to state it 
mildly. What is the cause of such differing views? Are the interests of 
conservationists and land users really that far apart? Who actually protects/uses what 
and why? In the cultural landscape context, is stringent protection actually useful? 
Or, does use itself protect a cultural landscape? 

For decades, and as long as an organised conservation movement has existed, 
land owners and (self-)declared conservationists have grumpily opposed each other. 
Each side imputes a lack of good intention of the other. Users believe that all 
conservationists want is to create reserves in order to keep humans — except for 
conservationists that is — out of nature or what the conservationists perceive as a 
world worth conserving. In the worst case, users fear that they will be excluded to a 
greater or lesser extent by powerful conservationists and lose property rights which 
they had believed to be immutable. On the other hand, the conservationists are not 
confident that users, as long as it serves their self-interest, would refrain from 
pushing species to extinction. In this view, land users, and land-owners in particular, 
are considered to be ill suited — from their very character and lack of expertise — to 
deal responsibly with a precious natural heritage. 

The images of “the enemy” are deeply engraved. Communal administrations are 
at the interface between the immediate interest of their citizens, rather abstract legal 
and administrative regulations, and all kinds of interest groups. While one may be 
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inclined to lean toward one position due to the rationale behind a specific case, the 
other side usually has arguments that also appear to be sound at least from their 
perspective. In my view, communities and communal administrations have to 
function as mediators between those who want to exploit natural resources, and 
those who want to protect nature. This mediation often takes place between 
positions that are widely divergent. 

Certainly, people have to respect the law. However, those who make and pass 
the laws and regulations, those who apply, and those who implement these legal 
provisions have to act in a responsible way. They have to be sensitive towards the 
needs and wants of their “subjects”. Sensible handling of issues is an important skill 
in this context. In other words, communal administrations are the outermost joint of 
the acting administrative limb. Communal administrations, not the elbow of State or 
Federal ministries, are in direct contact with the citizen. 

Just like a cartoon, the above introduction may have overemphasised certain 
issues. Similarly, while the subsequent contribution is placed in the niche of a 
scientific surrounding, it does not pretend to be complete, fully objective, or exact in 
terms of methodology. It provides a subjectively toned glance from a mayor's 
perspective. A mayor who heads the municipal administration in a small community 
characterised by beautiful natural surroundings. This community has to deal with the 
conflicts described above and is often pushed into the position of a mediator. In spite 
of the beautiful surroundings, the environment in this community is not free from 
conflict. This contribution is a reflection on how this environment, and similar 
environments elsewhere, may be improved and how conflict between land use and 
conservation may be mitigated. 

Indented sections with text in italics are real world examples from Bad 
Uberkingen, the community I can speak for, relating to the conflict between land use 
and conservation. The remainder of the text is comprehensive even without reading 
these case examples. 


2. BAD UBERKINGEN — OPPOSING POSITIONS BETWEEN 
LAND USE AND CONSERVATION 


Bad Uberkingen is located on the river Fils at the northern edge of the Swabian Alb 
mountain range in Baden-Wiirttemberg (South Germany). The river Fils and its 
tributaries have carved deep valleys into the limestone forming the Swabian Alb. At 
440 m to 750 m a.s.l. the valley floors are dominated by grasslands (pastures and 
meadows) with cultivated fields interspersed. These grasslands include the rather 
typical south German “Scatter Orchards” (Streuobstwiesen) characterised by large 
old fruit trees with many varieties of mostly apple and pear. Indigenous beech 
forests occur on the steep slopes at the edge of the valley; the upland plateau is 
mostly farmed, but also holds patches of forest, composed of spruce plantations and 
beech. Interspersed between beech forest on the steep slopes, or between more 
intensively used grassland on the gentle slopes and the forests, are Juniperus 
communis formations on nutrient-poor chalk grassland, the so called “Juniper 
Heath” (Wacholderheide). “Scatter Orchards”, and especially, the orchid-rich 
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“Juniper Heaths” are prime targets for conservation management. Due to a lack of 
use, shrubs and brush that form an early stage of succession leading to beech forest 
have invaded much of the former grassland. 

Most noticeable in the richly structured landscape surrounding Bad Uberkingen 
are the deeply incised valleys in the chalk plates forming the base of the Swabian 
Alb mountain range. Water moving through the chalk layers causes karstification. 
The small-scale patchiness of the landscape, however, results from the regional 
system of property inheritance where land is split equally among the heirs. Thus, 
small-scale patchiness is human-made as it results from a cultural tradition. 

Both the extreme patchiness caused by natural processes and that resulting from 
cultural tradition limit efficient use for agriculture. This has led many farmers to 
seek income from other sources. People actually were unable to make a living from 
the sparse yields they harvested from their fields. As a consequence, farming 
became a minor activity providing additional income, while the economic base of 
the family shifted to income generated from jobs in industry. However, income 
generated through industrialisation also did not provide absolute security in terms of 
the “daily bread”. Grain and fruit harvested from the fields and orchards remained 
an indispensable, last resort type aid, adding to human food security. Even as yields 
were always meagre and difficult to obtain in this area not spoiled by favourable 
climatic conditions, the local people have developed a deeply rooted attachment to 
their soil. As a consequence of this bond, people are quite sensitive toward 
interference from outside. 


3. CASE EXAMPLE JUNIPER HEATH — A WASTE PRODUCT OF A POOR 
SOCIETY 


3.1. Goats have shaped the landscape 


Today, “Juniper Heaths” are a key element shaping the landscape and defining the 
value of this landscape for nature conservation. These poor chalk grasslands 
developed as a result of forest clearings on steep slopes and subsequent grazing 
especially by sheep and goats. Grazing was the only pattern of land use that made 
sense from the farmers' perspective. Goats, as the proverb goes, are "the cows of the 
poor man". The Upper Fils Valley was poor. No wonder that in popular terms it was 
called the "Goifa-Tale" (Little Goat Valley). The goats, endowed with an insatiable 
appetite, chewed on anything edible and kept the slopes almost free of brush and 
other woody vegetation. Only juniper and thorny brushes were not consumed. The 
feeding behaviour of goats thus decisively shaped the general image of the 
landscape. 

The landscape so much cherished by nature conservation was not the result of 
target-oriented goat keeping ("how do we create new habitat?"). Goat keeping was 
not scientifically monitored; it was not even regulated by any detailed administrative 
directives. It simply happened. Rather abstract terms like "alteration of the landscape 
image" were not important in the context of this truly significant and durable impact. 
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The sole motivation for action leading to the Juniperus formations on calcareous 
grasslands was the struggle of poor subsistence farmers for survival. 

Today, subsistence farming has disappeared from the Upper Fils Valley and 
hardly any goats are left in the area. Therefore, since we want to maintain landscape 
elements such as the Juniperus formations on calcareous grasslands, we now have to 
do the job the goats used to do. And we have to pay for getting that job done. Our 
landscape maintenance crews use brush-cutters and other equipment to prevent the 
loss of precious biotopes. Mowing and subsequent removal of the cut from steep 
slopes is very labour intensive. Currently the cut, even if it is grass and herbs, is not 
used commercially; dairy farms need higher quality fodder, sheepherders have other 
alternatives. In a strict legal sense, the cut has to be treated as garbage — something 
our ancestors would have commented on with disbelief; something that even today 
will raise disbelief in other parts of the world! 


3.2. Tax money as a suitable replacement for goats? 


For many years, the maintenance of Juniperus communis formations 
on calcareous grasslands and semi-natural dry grasslands in general 
— initial clearing from brushes (Erstpflege) and subsequent 
maintenance of the open state (Folgepflege) — has been considered an 
important task in Bad Uberkingen. Every year the community provides 
funds to maintain these landscape elements that are so characteristic 
for the Swabian Alb mountain range. Funds provided by the 
community are matched by Baden-Wiirttemberg State funds (rural 
community 30%, State 70%). Private contributions, that are often 
quite significant, also have helped increase the efficiency and 
adequacy of the maintenance programs (habitat care programs). 
There is co-operation between the lower conservation administration, 
the local State Forest Service and the communal administration to 
design the annual maintenance program. Such co-operation facilitates 
the setting of appropriate priorities. 

The biotope care programs are implemented by the communal 
maintenance crew, which are mostly local farmers. These farmers 
provide labour and machinery. Habitat and landscape maintenance 
provides the farmers with an additional source of income, particularly 
during the winter months. This income is often decisive in enabling 
them to stay in business, and thus continue to farm their land, thereby 
shaping qualities of the cultural landscape. 

The local population attributes a basic understanding of the 
landscape context and management effects to local farmers. Having 
local farmers, rather than outside crews, do the work avoids 
objections and conflict. In addition, we note that farmers involved in 
habitat care, are now openly supportive of measures that help 
maintain landscape qualities. In many cases this support is founded 
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on a real conviction and desire to help maintain the characteristic 
cultural landscape. 


Many citizens question the use of tax money to maintain the traditional cultural 
landscape, and one must admit that a critical attitude is justified in this context. 
Citizens base their objections on the fact that tight public resources should not be 
spent in order to conserve a landscape type that naturally would vanish when there 
are no poor subsistence farmers and their goats left in the area. These citizens point 
to the fact that historically, those biotopes that are most cherished today, are a by- 
product of pure poverty, and that fortunately this poverty had been overcome. In 
addition, biotopes such as semi-natural dry grasslands do not represent a natural 
state. Rather, if natural succession were allowed to proceed, it would yield a beech 
forest that also can be considered worthwhile for protection. Finally, these critics 
point to the fact that society is unwilling to pay for the accomplishments associated 
with landscape maintenance by buying products produced from goat and sheep 
grazing. These locally produced products are often more expensive than imports. 
Lack of demand for such products indicates that society is not really willing to 
finance landscape and habitat maintenance targeted ad traditional landscape 
elements. Unfortunately, to a large extent, this argument is correct. Meat, wool or 
other products from animals grazing the dry grasslands cannot be sold in sufficient 
quantities and at a price that reflects actual cost. 


The Paul-Kerschensteiner vocational school for hotel and gastronomy 
professionals takes care of a dry calcareous grassland that can be 
seen from the classrooms. Students volunteer to remove the brush and, 
if necessary, suppress regrowth by mowing in subsequent years. A 
remarkable attribute of this habitat sponsorship is the continuous 
turnover of volunteers; young students steadily replace older students 
leaving the school. In addition, students are not local residents, but 
come from all over the State. Undoubtedly, the considerable 
advantage of this volunteer activity is that it generates consciousness 
for the value of a landscape and the value of the products generated 
therein among young professionals that will enter the hotel and 
gastronomy business. Students learn by experience, why the meat 
originating from sheep that had been grazed on these steep, herb-rich 
grasslands must taste differently, as compared to conventionally 
produced meat. 

Community employees volunteer to take care of a patch located in 
the Old Quarry. This area is subjected to intense recreational activity. 
So garbage removal, rather than habitat care, has moved to the 
forefront as a task to be accomplished. 

Local initiatives to maintain dry grasslands and “Juniper Heaths” 
are supported by two sheep-farms. The local shepherd Herb, only 
moves his sheep to a limited extent and has his farm and sheep-shed in 
Hausen, a community that belongs to Bad Uberkingen. The shepherd 
Buck is a native from Bad Uberkingen, but now resides in a 
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community about 30 kilometres away. Sheepherder Buck practices 
traditional, transhumance type herding (seasonal migrations). He 
moves his sheep between the Neckar valley and the Swabian Alb 
mountain range and passes through Bad Uberkingen at regular 
intervals. Both shepherds hold rather large pastures to fence sheep 
(with movable fences), and meadows for hay production in Bad 
Uberkingen. Because shepherds value quality hay with a rich herbal 
component, plant diversity on meadows used by sheep is usually much 
higher than species diversity on meadows used by dairy farmers. 

The community supports the shepherds in terms of securing and 
establishing routes for moving sheep; it helps mediate conflicts of 
interest that may arise in the context of property leases, hunting 
leases, ground-water protection zones etc. In addition, to the best it 
can, the community promotes marketing of sheep products and 
supports associated local events, provides prizes for a local sheep- 
herding competition, takes part in public relation campaigns geared 
toward these presentations, integrates the shepherds into tourist 
programs and organises gastronomical events on the sheep farm. 


In light of the large areas that are worth protection, attempts to achieve protection 
without a usage component are doomed. In addition, priorities will have to be 
defined as to which semi-natural dry grassland should be protected; that is, the 
heaths and grasslands that are outstanding in terms of species richness, and aesthetic 
function in the landscape. Without setting appropriate priorities, there is a danger of 
getting lost in the range, complexity, and multitude of potential tasks. 


4. CASE EXAMPLE ORCHARDS 


4.1. Mangos versus Luiken 


Bad Uberkingen is still surrounded by extended “Scatter Orchards”. This should not 
detract from the fact that these orchards are endangered. More and more of the 
orchards that thus far had been managed in a traditional way, now are being passed 
on into the care of the next generation. The new owners have grown up in an era 
characterised by a rich supply of fruit from all over the world. Seasons have become 
irrelevant. Those who love fruit are truly spoiled. Strawberries during the winter, 
freshly harvested apples and grapes from the southern hemisphere in the spring, or 
berries from one's own freezer supply vitamins and other vital substances throughout 
the year. 

However, there were times - and not too long ago - when home grown fruit was 
the only fruit available. Then, the availability of many fruit varieties and knowledge 
about canning and storage were of key importance for the improvement of basic 
nutrition. No wonder, that in the 19" century, the number of apple and pear varieties 
was much larger than today. It is also not surprising, that the average child today 
will not be able to name 5 apple varieties. The very same child could easily name 5 
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fruits that do not grow in central Europe. Everybody knows mangos, but not many 
people will know that the Luiken listed in the heading represents a traditional apple 
variety. Note, there are several sub-varieties within the Luiken in our area, such as 
the Gewiirzluiken (“spice”-luiken), the Gingemer Luiken (Luiken from the City of 
Gingen) etc. 


Local attempts to support orchards 

Being aware of the extremely valuable stock of fruit-trees within its 
communal boundaries, Bad Uberkingen since 1997 has co-ordinated 
the purchase of fruit trees for its citizens in order to obtain suitable 
varieties for trees that need to be replaced. This co-ordinated 
purchase ensures a high quality and variety of the plants bought, and 
prices are low due to the large quantity ordered. Furthermore, during 
the period of planting, citizens can pick up their trees at the communal 
yard without having to drive to more distant nurseries. The community 
will try to get whatever variety citizens request — even if such requests 
are for unusual and rare varieties. The only condition for citizens to 
be eligible is to order trees that grow tall and produce large stem 
diameters. The standard list of trees for citizens to choose from 
comprises more than 50 varieties. 

Since the beginning of the “Scatter Orchard” program citizens 
were supplied with more than 900 trees! For each tree provided, the 
nursery makes a donation to the "Lebensgemeinschaft Streuobst im 
Albvorland", a non-profit organisation that tries to preserve orchards 
in the Important Bird Area (IBA) delineated in the foothills and 
valleys of the Central Swabian Alb (reserve category attributed to the 
EU Birds Directive; see Verschuuren, this volume). 

In order to focus public attention on the valuable and diverse 
genetic potential associated with extant fruit varieties, the community 
established a public orchard 4 years ago (Bad Uberkinger 
Obstgarten). Sixty trees were planted next to the vocational school for 
hotel and gastronomy professionals. In the coming years, the stems 
planted will be grafted with additional local varieties. The public 
orchard is maintained by the local Fruit and Gardening Association, 
Bad Uberkingen. 

In just a few years, the public orchard will provide excellent 
opportunities for the hotel and gastronomy school. The variety of 
local fruits and knowledge about their specific qualities can be 
integrated into the more applied classes. Particular emphasis may be 
placed on the culinary strengths of local ingredients. Students may 
actually witness the ripening process and thus be able to put the fruit 
to even better use. 

The construction of a demonstration barn to teach visitors at the 
public orchard more about “Scatter Orchards” was also considered. 
The community submitted a proposal to the State Endowment for 
Nature Conservation (Stiftung Naturschuztfonds). The proposal was 
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declined. However, as it turns out, this year and in the next year the 
community would not have been able to provide the matching funds 
required for the acquisition of funds from the State endowment. 


“Scatter orchards” are a living “genetic archive”. In spite of this, for most users 
they are primarily a nuisance. There is no sensible use for the grass harvested from 
the orchards. The spare time activity schedule of owners apparently does not provide 
for hay making, or owners lack the appropriate machinery in the first place. After 
all, such machinery would not fit into the garage of a standard single family home. 
The fruit often does not conform to the modern “stream-lined” taste. Without 
knowledge concerning varieties and their often specific advantages, the fruit does 
not find the customers it would actually deserve. Finally, to add to the nuisance, 
mandatory contributions to agriculture professional funds, that are disproportionate 
for holders of rather small pieces of land, place an additional burden on the accounts 
of orchard owners. The subsequent trend of abandoning orchards is countered by 
authorities with increasingly stringent directives. 


The discrepancy between well intended and well done 

A real world example demonstrates, how administrative directives 
may spoil land-owners' interest in “Scatter Orchards” — in spite of 
these directives being well intended. Currently an administrative act 
to enlarge the Hausener Wand nature reserve in Bad Uberkingen is 
being drawn up. The authorities in charge at the regional 
administration in Stuttgart (Regierungsprdsidium) intend to pass an 
ordinance that would provide for a mandatory mowing regime of one 
to two annual cuts in the orchards. More frequent mowing, no mowing 
at all, or mowing without subsequent removal of the hay would be 
inadmissible. Violation of the ordinance would be sanctioned by fines. 
The basic rationale behind the ordinance is noble and makes sense. 
Flora and fauna in the meadows are to be permanently preserved. 
Thus, the usage regime that is responsible for the development of this 
fauna and flora is to be preserved in the long run. It is not to be 
replaced with a different usage regime that may impair or even 
destroy the flora and fauna. 

As soon as landowners got to know the draft for this ordinance, an 
outcry went through the ranks of the affected orchard holders. Even 
those that still manage the meadows in their orchards according to 
the traditional mowing regime, and therefore would have been 
unaffected, were upset by directives imposed upon their property 
rights from the distant State capital. 

The goal of the regulatory approach may be quite noble and 
understandable. However, many holders of small orchards simply 
cannot comply with some of the planned ordinances, such as mowing 
with a cutter bar, or can only comply after considerable investments 
into specific machinery. Therefore, these landowners doubt that the 
ordinance as a whole makes any sense and fight such infringements 
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on their property rights with vigour. The community has offered to 
help implement the legal provisions of the ordinance by establishing a 
hay exchange or a mowing service, provided that the regional 
authority was willing to pay the bill for any cost that may arise from 
these measures. To date, there are no discernible moves by the 
regional authority toward the proposal made by the community. 


4.2. Pressure from regulations generates counter pressure 


A logical consequence resulting from the attempts to further regulate behaviour is, 
that many of the old and new owners of orchards try to get rid of the duties that are 
perceived as a nuisance. This type of reaction — getting rid of what is perceived as a 
burden — is easily understood and does not only hold for orchards, but for any 
premises. The owners lease the meadows holding the orchard trees to full-time 
farmers. The supply of meadows for haymaking exceeds demand. Thus, the farmers 
are able to determine the conditions for the lease: low leasing rates, often even free 
leases, removal of trees that are a hindrance during mowing, and fertilisation of the 
meadows to increase yields and thus to make mowing profitable. More or less 
voluntarily the lessors agree to these conditions in order to secure usage at all. Less 
responsible orchard owners go the even easier route: they just quit taking care of 
their property. As a consequence, succession leading toward a deciduous forest takes 
over. Ecologically, the deciduous forest is the most stable solution. However, 
succession causes the loss of a unique diversity in terms of landscape structure and 
available habitats. 


In the case example concerning the expansion of the Hausener Wand 
nature reserve described above, I believe that many lot owners who 
were deeply upset are sympathetic to the nature conservation 
concerns. By managing their land in the traditional way, these 
landowners had created or preserved the very values now to be 
protected. The same values that all of a sudden threaten to cause 
restrictions concerning property rights. Anger has caused some of the 
landowners to consider felling healthy fruit trees to transform 
orchards into intensively used meadows. 


4.3. Stimuli for positive behaviour 


Those who continue to mow their orchards, prune their trees and replace dying trees 
with young, native varieties, are poorly compensated for their efforts. Society does 
not acknowledge the maintenance of such important landscape elements. Materially 
the owners of orchards have little to gain. The price paid for fruit that goes into must 
production (traditional south German apple-pear cider), does not even cover the 
expenses in time and money. This is best illustrated with an almost macabre 
example relating to the “value” of the fruit: the money obtained for selling fruit from 


134 MARTIN JOOS 


scatter orchards is less than the cost of proper disposal of the same amount of 
garbage. 


In 1998 Bad Uberkingen, in co-operation with a regional producer of 
juice, initiated an "Organic Fruit Program" to secure better 
compensation for owners of scatter orchards. Each owner of an 
orchard can sign a contract with the juice company. The contract 
states that fruit produced according to ecological standards and thus 
free of pesticide residues has to be supplied. The juice company 
agrees to buy the fruit at a price that is above the regular market 
price. 

In the second year of this program, the producers have already 
moved to upgrade their equipment. Individual producers, the local 
Fruit and Gardening Association, and the local Farmer's Association 
have bought machines to shake the trees and to pick up the fruit. 
Financial support came from the local branch of the Agricultural 
Bank and from communal funds. The efficiency of fruit handling was 
further improved through the introduction of standardised wooden 
containers. A forklift truck is operated to carry these containers to a 
large scale. Lift truck and scale both are provided by the juice 
company. The system dramatically improved handling efficiency and 
thus helped cut waiting time. According to some producers, these 
measures have helped to cut the handling time for the fruit harvest by 
about 75%. In addition, with improved economic conditions, the 
willingness to harvest rather than having the fruit rot on the meadows 
has significantly increased. At present, most of those that produce 
fruit from ’Scatter Orchards”, voluntarily participate in this project. 

The advantage for the juice company is that, at a slightly elevated 
cost for the raw material, they can market juice made from fruit 
certified not to have been treated with pesticides. An independent 
institute inspects the fruit during different phases of the growth 
period. If consumers are willing to accept a higher price for such high 
quality juice, then the juice company's expectations also will be 
satisfied. 

The community profits from this kind of sustainable use of “Scatter 
Orchards”, because fruit producers refrain from applying mineral 
fertiliser or pesticides. This results in a continued supply of clean 
ground water and protects the soil from pollutants. 
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5. CASE EXAMPLE AFFORESTATIONS — WHO WANTS THEM? 


In both “Scatter Orchards” and “Juniper Heaths”, the basic discussion of landscape 
maintenance always centres around plots of land that are difficult to farm. As 
agriculture retreats from such plots, neither private citizens, nor the public sector, 
are willing to provide enough labour, or to pay for professional crews to maintain 
specific qualities. 

However, if nothing happens in terms of maintenance, then first the grass will 
grow, followed by blackthorn and finally the beech forest. Considering this, the idea 
that trees should deliberately be planted — afforestation — certainly does not come as 
a surprise. After initial investments for planting and the creation of favourable 
growth conditions, afforestation soon saves a lot of work and at the same time 
provides the prospect of future timber yields — and that translates into money! It is 
not too difficult to follow this rather seducing rationale that convinces more and 
more lot owners, to have a forest grow on these plots that are difficult to maintain as 
grassland. A rational that is further supported by public subsidies for afforestation. 

Would it really be bad, if large areas that currently are covered by grassland were 
covered with forest in the future? Forest is the natural climax vegetation in our 
biogeographical region. New forest would store carbon dioxide and thus counteract 
global climate change (see Szyszko, this volume). Forest would provide renewable 
raw materials, could be used for recreational activities, and create jobs at the same 
time. Considering this, what are the arguments against afforestation? 

However, many citizens, in particular those that do not own orchards or dry 
grassland, look at this issue from a different perspective. Some value the openness 
of the landscape. A landscape that allows for views, that gives a feeling of open 
space, that offers variety. Others acknowledge the high value of a stable forest 
association, but rank the biological diversity of semi-natural dry grasslands even 
higher. Once transformed into a forest ecosystem, dry grasslands, habitat types that 
are listed as habitat types of community interest in Annex I of the EU Habitats 
Directive (see Verschuuren, this volume), will be permanently lost. A habitat loss 
that directly translates into the loss of a large number of specialised and highly 
characteristic animals and plants! 

It is self evident that communities must mediate between these opposing 
interests. They need to solicit support for the preservation of a traditional cultural 
landscape. A landscape that in the case of Bad Uberkingen is considered to be 
extremely valuable. Large-scale preservation of the landscape will counteract 
fragmentation. It will allow preservation of the diversity of habitats in a way that 
would prevent habitats from becoming isolated islands. Islands that cannot be 
reached from the next patch of a similar habitat type. 

However, large-scale preservation tends to create conflict, because it requires 
access to private property. Effective mediation, thus, requires that communities also 
take into account the interests of the lot owners. The mediator must devise protocols 
that landowners can afford to follow. Motivation that cannot solely be drawn from 
financial incentives may be of key importance in this respect. In every specific case, 
motivation might determine whether a landowner decides in favour of conservation 
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and landscape preservation. In applied terms it decides whether the owner of an 
orchard plants new trees and is willing to continue the efforts needed to maintain his 
meadows. 


A "round table" as a way out 

Up until about 10 years ago in Bad Uberkingen, the pressure towards 
afforestation has resulted in an increasing number of agricultural 
parcels being stocked with trees. This development was not in the 
interest of the community. The community realised that in order to 
retain the tourism values, they had to prevent a continued and rapid 
loss of open areas. The administrations involved were united with 
respect to this goal. The landowners, however, were not overly 
impressed. Afforestation continued. Finally, a round table with 
representatives from different interest groups (conservation 
administration and private conservation groups, agriculture and 
forest service, community, and land-owners represented by the local 
farmers' organisation) succeeded in designing a concept that was 
accepted by all the different parties involved. This concept defined 
areas suitable for afforestation. It also defined the procedures that 
would prevent monocultures solely stocked with conifers. 

Since then, no additional problems have surfaced regarding 
afforestation. It appears that at least for the moment, pressure was 
relieved by providing well-targeted valves. As a consequence, prime 
habitat in terms of meadows and dry grassland is currently not in 
danger of being transformed into forest. The landowners noted that 
the other parties at the round table had moved in their direction; 
complaints about regulation and interference by the State with their 
sovereign rights as landowners have — temporarily (?) — ceased. 


Planning over the heads of those affected 

A scientific study conducted at the request of the State government 
was not an effort following the principles of a round table. As I recall, 
the title of the study probably was something like "Future of a richly 
structured landscape — afforestation as a suitable solution?" 

In 1994 during a symposium of the State Academy for the Rural 
Area in Stuttgart, a renowned professor from Stuttgart presented the 
results of this study to an interested audience. The author of this 
contribution was in the audience. The professor introduced the 
current state of the study area with a graph of an obviously richly 
structured cultural landscape. He next roughly sketched an area 
illustrating a variety of usage patterns. The sketch showed urban 
areas, roads, watercourses and, in different colours, areas covered 
with forest and agricultural land. The professor then explained why he 
believed that afforestation was urgently needed for much of the area. 
Finally, he presented a scenario for the future target landscape — with 
significant shifts in colour patterns. Basically, all the former 
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agricultural areas had been stocked with forest, except for small 
patches in the floodplains or other rather flat plots. 

The rather specific arrangement of the settlements, the 
characteristic structure of the watercourses and the pattern of the 
road network caught my attention. There was no written hint of the 
actual name of the community selected for this "strategic" planning 
exercise. The speaker also did not give any further explanation in this 
respect. Therefore, I asked the professor where this planning exercise 
actually had taken place. "Well, in a small city on the Swabian Alb 
that, I am sure, you don't know: Bad Uberkingen." This response was 
fatal. I replied that I knew very well that community, because I was 
the Mayor of that community. The study had been conducted without 
informing the community affected at all! Certainly, this was a 
scientific study carried out to provide the State government with basic 
information on afforestation and its consequences at the landscape 
scale. It did not yield recommendations to actually be implemented on 
site. It may also be true, that our knowing about the study would not 
have changed its outcome. Anyway, I think it would certainly have 
been appropriate to at least inform the “partner” in the research 
project about what was going on. In this specific case, for the 
communal administration and the City Council, the lack of 
communication enforced the impression that co-operation in such 
cases was not a prime value. Such behaviour does not raise the 
motivation for co-operation in other cases. Finally, whether ignoring 
those affected by a study helps improve scientific quality remains an 
open question. 

Also note: to date the community has not received a copy of the 
results of this study. 


6. IS THERE A COMMON GOAL? 


In many cases, landowners, being primary users of natural resources, inadvertently 
act in favour of the wants and needs of nature conservation and landscape 
protection. This is often true, but unfortunately it is by far not always true. For land 
users, gains and losses associated with the use of their lot are always immediate, 
and, thus, decisive factors that compete with the honourable ideals associated with 
the protection of the commons. It is expecting too much to put the sole responsibility 
for nature protection on the shoulders of the landowners, and doing so would 
certainly not yield the desired results. 

Usually, conservationists are honourable, committed to the cause and quite 
responsible people in their personal realm. In principle, conservationists, due to their 
high motivation based on ethical ideals, should be capable of rescuing a landscape. 
At specific sites, conservationists actually document the willingness to invest their 
own labour for the preservation of landscape values. There is, however, a distinct 
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disadvantage associated with conservationists: they are far too few! In order to at 
least marginally master the problem of nature and landscape conservation, many 
more people would have to be willing to become actively involved and/or provide 
material support. 

As pointed out above, both groups, users and conservationists, do not always 
agree. Dissent always raises the question as to what extent there is agreement on 
what is to be achieved. Whether agreement on a common goal can be established, 
decides about the possibility for consensus. If the basic goal on the side of the 
landowners were to grant free, unlimited use of property, then there would be no 
need to waste any effort on planning for target-oriented conservation on a volunteer 
basis. However, if nature conservation is to be the only goal to be pursued, then this 
creates an unrealistic goal in a society that is based on freedom of choice and private 
property. 

There cannot be any doubt that the protection of nature and natural capacities is 
as important in our society as the protection of the individual and property rights 
mentioned above. There is a general lack of understanding that abstract values such 
as the integrity of a natural or cultural landscape or the value of a habitat supporting 
endemic species, might, in a particular case, be more important than the right of the 
individual to do whatever he wants on his property. The belief that nature and 
landscape conservation is a common goal, or at least a goal accepted by a broad 
majority, still reflects wishful thinking. Therefore, large scale solutions which are 
solely based on voluntary participation and understanding will not be successful in 
our south German landscape that is highly structured and extremely patchy in terms 
of land ownership. Rather, a certain degree of management and guidance appears to 
be necessary. 


7. WHAT IS TO BE DONE? OR IS THE PROBLEM GOING TO BE SOLVED 
WITHOUT FURTHER INTERFERENCE? 


As stated, it cannot be disputed that nature and landscape conservation are a public 
responsibility of considerable relevance. The State and its institutions must not 
eliminate the preservation of the natural life support system from their list of 
responsibilities. This includes the preservation of values that cannot be quantified in 
monetary terms, such as genetic and landscape diversity. However, is the problem of 
conservation self-solving, or will public administrations have to interfere in a 
regulatory manner? 


7.1. Market economy as the solution? 


It would be easy and very desirable to base the solution to the problems of landscape 
maintenance and care solely on market mechanisms, if it worked. However, in the 
light of obviously imperfect framework conditions, and knowing numerous real 
world counter-examples, I do not consider a strict market approach to be a realistic 
route in this context (see Dieterich, this volume). 
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A financial demand for nature and landscape conservation cannot develop 
because access to the landscape or to aesthetic qualities of the landscape are not 
restricted. And, since there is no market for landscape qualities, income to support 
monetary incentives for landscape maintenance cannot be generated. Therefore, 
under current legal conditions, the market approach will fail to provide the necessary 
monetary incentives. As long as the access to the landscape is not restricted and 
strictly controlled (which would be highly undesirable and would unacceptably limit 
the basic freedom to move), there is no alternative to the subsidy "crutch" - direct or 
indirect subsidies. Or should citizens actually be charged for every glance at the 
scenery that lies outside their front window? 

Approaches motivated by idealism such as donations or active, work-based 
sponsorship of specific sites by groups, associations, schools, or other institutions 
provide an important supplement. However, these small-scale activities cannot solve 
the large-scale problem as a whole. Sponsorships should be supported as far as 
possible, but this is not enough. Since voluntary action will not be sufficient, the use 
of public funds is justified. To do nothing would sooner or later result in the demise 
of nature and landscape protection. 


7.2. Responsible citizens as a route to success? 


In the ideal scenario, nature conservation is initiated from the bottom up: the 
citizens, request the action and at the same time show a willingness to provide a real 
contribution to the cause. This results in citizens acting out of conviction for the 
common goal — nature conservation — rather than basing their behaviour on the 
maximisation of material interests in the market place. 

It is quite obvious that we are very, very far away from this ideal. In fact, the 
actual distance from the ideal justifies a contribution such as this one. In reality, only 
a small minority are willing to give up their rights and interests in the name of rather 
abstract, ideal values. A much larger number are, however, willing to abandon 
immediate interests, provided that they are convinced of the necessity to do so. If the 
arguments to do so are convincing, then, I am sure, only a small segment of the 
population would not be willing to renounce presumed privileges. 


7.3. Compensation for restrictions 


An approach that is purely market-based cannot solve the problem of long-term 
nature and landscape conservation (see Dieterich, this volume). Also, activity based 
on solidarity that arises from citizen's understanding of conservation needs will 
probably not be achievable in the short run. Progress, however, probably can be 
achieved, if the restriction of property rights and the imposition of specific 
requirements are better compensated. Once again, the compensation approach 
focuses on the material side, and, thus conforms to a system that bases 
accountability on numbers and monetary units. However, this is not the place to 
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discuss our political system. We have to accept that value in our system ultimately is 
expressed in monetary units (see Wilson, Troy & Costanza, this volume). 

Impacts, such as those associated with the enlargement of the nature reserve 
described above, are more easily understood, and will be better accepted by those 
both directly and indirectly affected, if the community causing an impact (usually 
represented by some kind of administrative authority) recognises the value of the 
rights that were given up, and compensates those affected for their losses. 

Unfortunately, current reality sharply differs from this premise. Those affected 
by conservation regulations usually experience the opposite of compensation (but 
see Haber & Fehrenbach, this volume). Affected landowners argue that their 
traditional past farming practices created those values that now are to be protected. 
In this context, restrictions are perceived as punishment for appropriate behaviour. If 
in the recent past they had, legally or illegally, felled the huge old pear trees, which 
now are considered to be so characteristic for the landscape, or if they had ploughed 
the lowland hay meadows now protected under the European Habitats Directive and 
subsequently meliorated the fields with richer soil, mineral fertiliser or mud from 
sewage treatment plants, no one would have even considered it important to protect 
the intensively used grassland or the corn field that replaced the nutrient-poor 
grassland. In other words: those who in the past acted less responsibly in terms of 
preserving natural qualities, now are rewarded in that they do not have to deal with 
conservation-related restrictions. 

The preservation of biodiversity, healthy soils, pure water, clean air and a diverse 
landscape is in fact a common responsibility reaching beyond the local area. After 
all, this landscape also provides opportunities for recreational use at no direct cost to 
city dwellers otherwise segregated from nature. Whoever is able to provide a 
contribution to nature and landscape conservation with his particular lot should be 
inclined to do so. Whoever provides contributions, which restrict the possibilities to 
maximise self-interest, should be compensated. After all, if someone allows the 
development of an industrial park on his cornfield, which provides jobs and income 
for other people, then that person will be compensated by proceeds that the local 
real-estate market provides. Such proceeds sometimes are extremely high. 


7.4. Communities are not repair shops 


“T like the uncle, who brings a treat, more than the aunt, who just 
plays the piano.” (Wilhelm Busch) 


Only to a very limited extent can communities provide funds in order to counteract 
market discrepancies in the fields of nature and landscape conservation. Moreover, I 
am deeply convinced that it is not the task of the communities to fix faults in the 
overall system with their rather limited financial means. Due to a lack of funds, 
communities have to restrict themselves — in the sense of the Busch quote above — to 
play the piano. 

However, even just playing the piano may yield results in the audience: affection 
for music or the willingness to provide funds for the children to learn play an 


COMMUNITIES AS MEDIATORS 141 


instrument may be promoted. Within the hierarchy of administrative levels, 
communities have to act as a lobby for nature and landscape protection and stand up 
for the necessary balance of interest between land use and conservation. It is up to 
the communities to solicit support for the need to preserve nature and natural 
capacities that lie just outside their doorstep. Communal administrations are the 
primary source of information for citizens when it comes to questions concerning 
the environment. Consequently, communal administrations are also the first to 
interact with landowners' concerns relating to implementation of broadly based 
landscape protection measures. This opens many options for communal 
administrations, but not all options are at their disposal. They lack options that may 
be even more important than the access to citizens. However, it is in the very interest 
of the legislator to provide communities with enough flexibility, responsibility, and 
the necessary means to accomplish their part when it comes to nature and landscape 
protection (see Coccossis, this volume). 


7.5 What communities can accomplish 


Communities accomplish the task of nature and landscape conservation together 
with their citizens, not against their citizens. In this sense, and from the perspective 
of the community, it is important to pay attention to citizens who are either already 
receptive for the needs of the common good, or who, if informed, are at least willing 
to subsume their interests to the needs of the community as a whole. 

It would be unwise to confront these citizens with purist ideals. To convince 
them of the need for nature and landscape conservation also means to win their 
hearts. ‘Only what you love, you will be willing to protect. And only what you know, 
you will be able to love.’ This quote from a hands-on conservation activist in our 
State, who has never lost touch with social reality, holds a lot of truth. Conservation 
and knowledge about what is to be preserved are closely intertwined. Also, learning 
starts at an early age. To explore and experience nature are essential preconditions 
for children to develop affection for their environment 


Children are the future! 

Every year, the kindergarten in the village of Unterbéhringen, a 
community belonging to Bad Uberkingen, stages a forest project, 
where the kindergarten moves to the forest for three weeks. The 
children learn about ecological context, gain experience in handling 
plants, animals, weather conditions, and themselves. 

The elementary school in Unterbéhringen also places a specific 
emphasis on experiencing nature. A pedagogue, specialising in 
environmental education from the outdoor museum in near-by Beuren, 
regularly visits the school and conducts projects with children and 
teachers. Projects currently emphasise “Scatter Orchards”, their fruit 
and the products to be made from those fruits. 

In the green space surrounding the new elementary school 
currently being built, the Fruit- and Gardening Association 
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Unterbohringen will establish and run a school garden. This garden is 
conceived to acquaint students with indigenous berry bushes and fruit 
trees. Students are expected to learn to value natural foods as 
compared to industrially produced food products. A school kitchen, 
donated by parents, is expected to help further utilise the homegrown 
fruit and thereby help the students learn about food preparation. 


7.6. The community must act as a role model 


Only if the community wholeheartedly and prudently advocates the meaning and 
significance of the concept of “intrinsic value” as it relates to nature, habitats and 
species, will citizens possibly understand and consequently accept restrictions. 
Restrictions in a broad sense include budgeting public funds for the implementation 
of nature and landscape conservation, because funds allocated to conservation 
restrict the realisation of other public projects. 


Within the framework of available financial means, Bad Uberkingen 
thus far has bought parcels — mostly orchards — that are relevant for 
nature conservation and could no longer be managed by their former 
owners. After such parcels have been acquired, they are managed by 
a communal workshop employee who has retained farming as a 
secondary source of income. The economic pressure toward 
maximisation of productivity that governs the management of private 
property is removed from those lots acquired by the community. In 
orchards, maximisation of productivity is mainly hindered by the fruit 
trees that do not allow for efficient mowing or treatment of the cut. As 
the pressure toward high productivity is relieved, trees that otherwise 
would be considered a hindrance can survive. For the management of 
parcels, the employee in the communal workshop brings in his 
knowledge as a farmer and his own machinery. Direct access to a 
farmer is advantageous for the community. On the other hand, the 
employee's supervisor and his colleagues understand the particular 
situation of a farmer, and, therefore, do not object him having his 
work hours arranged according to the needs of his side operation 


(farming). 


As public funds become increasingly scarce, the justification of measures to 
maintain landscape qualities becomes more difficult. However, in this context it is 
important to point out that complete elimination of funds for landscape maintenance 
over an extended period may initiate loss of habitat types, causing damage that is 
difficult to repair. It also makes sense to point out the visible consequences of the 
changes in landscape pattern for the local population: loss of quality with respect to 
recreational use as open landscape and associated images are lost; negative impact 
on tourism causing decreases in returns for local enterprises, etc. (see Coccossis, this 
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volume). Funds saved in the short term, may be much lower than costs associated 
with long-term “damage”. 

Finally, the role of communities in setting exemplary standards should not be 
underestimated. If the community neglects its property then the general threshold for 
owners to abandon management efforts is lowered. 


Maintenance care for communal lots, and for orchards on marginal 
lands, in particular (orchards that border forests and/or orchards on 
steep slopes that are difficult to access), is a challenging field with 
room for improvement. We hope to get better results by increased 
involvement of citizens. 


A higher degree of acceptance for the tasks related to nature and landscape 
conservation can be obtained, if those actively participating are publicly honoured, 
and, thus, their efforts are publicly recognised. 


In order to raise public support for its maintenance program and its 
crew, Bad Uberkingen has arranged for a presentation of the Baden- 
Wiirttemberg "Heaths, Rocks and Rock Walls" exposition. During the 
opening ceremony the members of the maintenance crew were 
publicly honoured. This helped to provide wide public exposure for 
the crew and its achievements. In fact, ever since the establishment of 
the maintenance crew, their efforts have been valued increasingly 
more by the general public. Positive feedback is expressed verbally to 
the Mayor and, more importantly, to the members of the maintenance 
crew. Positive feedback is also expressed through monetary donations 
for landscape maintenance, which is an important aspect for the 
housekeeper (Mayor) trying to act economically. However, in Swabia, 
the spontaneous donations of food for the work crews can be 
considered an ultimate form of recognition for their efforts. 


Confidence is required if people are expected to subordinate their interests to a 
common higher goal. If conservationists, private organisations, and administrators 
act like educators or resort to emphasising their authority by interpreting otherwise 
well meaning directives in a restrictive way, they will lose the citizens' trust. Once 
the trust of the citizens is lost, solutions based on consensus or even compromise are 
difficult to attain. Then, it is even more difficult to achieve compliance through 
understanding from those affected. 


Negative example "Weather Oak" 

The celebration for the planting of the "Weather Oak" provides an 
example of how administrations can ruin the trust that has been 
diligently and laboriously built. The "Weather Oak" is the heraldic 
tree that adorns the escutcheon of Unterbéhringen. On December 26" 
1999, the storm “Lothar” blew down the almost 500-year-old oak. 
The inhabitants of Unterbéhringen decided, that the oak should be 
replaced. Donations from the local population were collected in order 
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Communities need to mediate between the interests of their citizens and the 
interests of the legislators. These interests do not necessarily coincide. Communities 
are tied to laws and legal directives. In order to achieve as much as possible for their 
citizens, communities can only play the part of an advocate for the interests of their 
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to cover the cost for a stately successor. The required 2,500.- € were 
quickly raised. Planting was organised in close co-operation with the 
regional conservation authorities in charge of the delineation and 
management of nature reserves (Bezirksstelle fiir Naturschutz). In 
previous years the Bezirksstelle fiir Naturschutz had been instrumental 
in developing and implementing a management scheme for the newly 
established Dalisberg nature reserve. In this context, the conservation 
administration had succeeded in overcoming resistance against the 
reserve in the local population. Originally, all the landowners, except 
for the community, had opposed its establishment. Due to personal 
efforts of the administrator in charge and the involvement of the local 
maintenance crew in the implementation, most owners abstained from 
their objection. Except for two owners, they all surrendered their 
immediate interests to that of the management plan. 

Both, the conservation administration and private conservation 
organisations, had agreed to the planting and to a celebration 
accompanying this act at the former site of the old "Weather Oak" on 
a meadow owned by the community. The site is located about 20 m 
inside the boundaries of the new nature reserve. As a forest borders 
the area, there was no way to move to another site nearby that was 
suitable for such a celebration. Therefore, an official request was filed 
with the legal branch of the regional administration. The legal branch 
had to decide whether the celebration, including an ecumenical 
religious service, presentations by school and kindergarten, and 
catering by the local voluntary fire brigade and the farmwomen 
association, could take place inside the reserve boundaries. The 
administration turned down the request, arguing that such a feast did 
not necessarily have to be staged where the tree was planted, but 
could be moved to a site outside the reserve located about 1 km down 
the road. 


constituents. 


The community cancelled the feast, but the feast happened anyway. It 
was organised by a coalition of local societies, clubs and associations. 
As far as the community administration can tell, no fine was issued for 
holding an illegal celebration in a nature reserve. Beforehand, the 
organisers of the illegal feast had agreed to collect donations from the 
public, if in fact a fine was to be issued. 
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8. COMMUNITIES AS MEDIATORS — AN ATTEMPT TO PROVIDE A MORE 
GENERAL PERSPECTIVE 


Dissent resulting from the impact that restrictions might have on individuals is the 
most difficult obstacle to overcome, when mediating acceptance of the actual plans 
for implementing nature and landscape conservation. An overwhelming majority of 
landowners basically do not object to conservation and landscape protection, as long 
as it does not happen on their property. Or if it does, then at least not without what 
owners would consider adequate compensation. 

It is difficult for communities to resolve this basic conflict. What communities 
can do is foster a culture of acceptance for measures that serve nature and landscape 
conservation. Fostering acceptance is not based on enforcing legal directives. 
Rather, it is based on consistent behaviour that can serve as a model, on the 
propagation of an “intrinsic value” of nature and on standing up in a convincing way 
for what can be realistically achieved. This and partnership in dealing with each 
other and, thus, different interests, facilitates the creation of solutions that are robust. 
The majority of citizens neither want nor accept indiscriminate plundering of natural 
resources. However, the majority also will not agree with a system that ranks nature 
and landscape conservation above all other values. To recognise this, and to 
incorporate it into everyday action, is the decisive step toward compromise and thus, 
the necessary precondition for consensus. 

Restrictions issued to promote nature conservation impose a burden on those 
affected. The willingness to accept such restrictions depends on whether users are 
convinced that they are in fact necessary to achieve the conservation goals. 
Communities face the challenge of continuously and repeatedly pointing out these 
simple facts to those who issue directives for conservation. In cultural landscapes in 
particular, it is both hopeless and far too expensive to fundamentally oppose the 
landowners and other users by issuing unrealistic restrictions that generally have to 
include directives for active management. Whoever recognises this should do 
whatever they can to help communities play their part in mediating acceptance of 
these restrictions and directives. 
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1. INTRODUCTION 


The contemporary European countryside is the product of human occupation, 
reflecting history both of good management and environmental destruction. Little 
wilderness remains and rural Europe is dominated by “cultural landscapes”, both 
agricultural and woody. Most of these landscapes are arranged on a relatively small 
scale, shaped by a history of farm management, stemming from different 
geographies, cultures, agricultural systems, traditions of land tenure and other 
factors. New technologies have brought greater uniformity and a more industrialised 
model, but agriculture is still far from uniform. It has a varying role in creating, 
maintaining and degrading the countryside, with innumerable local variations 
around the major trends of intensification, rationalisation, marginalisation and 
abandonment. 

Agriculture, like most other human activities, is influenced by social choices, 
technologies and the changing demands of the market. It is also particularly 
susceptible to the interventions of policy makers, since agriculture is subject to a 
more comprehensive and well-resourced set of policy measures than almost any 
other economic sector in Europe. To a large degree this policy is driven at the EU 
level by the Common Agricultural Policy (CAP). From May 2004, this policy will 
extend beyond the 15 currents members of the EU to 10 new Member States mostly 
from eastern and central Europe. 
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The CAP is effectively a collection of measures covering both the broad 
direction of agriculture and highly specific details, for example about the price and 
quality of individual commodities. In broad terms it can be divided into two parts. 
The “First Pillar” is the major component and is concerned with different production 
sectors and market support, covering cereals, oilseeds, wine, olives, dairy products, 
beef, pork, lamb and many other commodities. The “First Pillar’ absorbs around 
85% of the EU budget for agriculture (Fonds Européen d’Orientation et de Garantie 
Agricole, FEOGA). It has a substantial influence on the countryside. Some 
commodities are produced at an artificially high level because of the extent of 
support provided to farmers under the CAP. The “Second Pillar’, by contrast, is 
more concerned with farm investment, processing and marketing, the 
encouragement of young farmers, support for more marginal areas and other 
“structural” issues. This paper focuses in particular on agri-environment policy, one 
strand within the overall theme of farm and rural development, which dominates the 
“Second Pillar’. Agri-environment policy covers measures that focus on 
environmentally sound management of farmland. 

A large proportion of agricultural policy support is funded from EU rather than 
national or regional budgets. The main element, the “Guarantee Section” of the 
budget amounted to around 43 billion € in 2002, approximately 45% of the total EU 
budget. Its share of the overall budget has been declining over the last decade and is 
likely to fall further in the future. While market related measures are fully funded by 
FEOGA, those for agri-environment and rural development require national or 
regional (state) matching funds. Expenditure on the latter group is expected to grow 
from 4.3 billion € in 2000 to 4.37 billion € in 2006, while expenditure on market 
measures increases from 40.92 to 41.66 billion € (CEC, 2001). 


2. AGRI-ENVIRONMENT POLICY 


Agri-environment policy emerged for the first time in a small group of pioneering 
European countries in the early 1980s. It seeks to advance agricultural and 
environmental objectives by providing farmers with an incentive, most commonly 
an annual payment, to comply with stipulations designed to bring about appropriate 
management of one or more aspects of their farming operations. Over the last 20 
years incentive payments of this kind have been adopted on a larger scale 
throughout the EU and have come to have a strategic role within the EU’s Common 
Agricultural Policy (CAP). During this period the approach has evolved and been 
adapted to the broader political and economic imperatives within the Union as well 
as the demands of the environmental agenda. It is now in the process of being 
adopted in a range of central and eastern European countries, both for domestic 
reasons and in response to the demands of accession to the Union. It is therefore an 
appropriate moment to take stock. 

This paper considers the roots of agri-environment policy not only within the 
architecture of the CAP, but in some of the more diverse national traditions, which 
have influenced different stages of development. Four phases in the evolution of 
European policy are distinguished and discussed, together with a number of 
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contemporary questions of principle policy orientation and implementation in 
practice. Prospects for the further development of agri-environment policy are 
considered briefly in the final section. 


2.1. Roots of Agri-Environment Policy 


Until the end of the 1970s, agricultural policy in most European countries contained 
few references to the environment and the same rule applied to the CAP. Support for 
farming activities was channelled mainly through measures concerned either with 
individual commodities such as milk or oilseeds or through structural policies, most 
of which were oriented towards the modernisation of agricultural production, 
improved equipment and buildings, investment in infrastructure and enlargement of 
holdings. Some structural measures, for example aid for drainage and pasture 
improvement, led directly to considerable environmental damage. One of the few 
provisions, which did take account of both social and environmental objectives, was 
the support measure for farmers in “Less Favoured Areas” (LFAs) adopted within 
the CAP in 1975. This allowed for annual compensatory payments for farmers in 
relatively disadvantaged areas, particularly the hills and mountains, where the 
rationale for the continuation of agriculture was to varying degrees socio-cultural 
and environmental as well as productionist. 

Environmental policy, by contrast, had made relatively little inroads into the 
farmed landscape. Environmental concerns were addressed mainly by advisory and 
voluntary measures, the development of protected areas and a limited deployment of 
regulation to protect rarer species, for example. For most of the 20" century, 
designation of protected areas, such as National or Regional Parks, usually 
accompanied by controls on development and certain land use practices, was the 
lynchpin of nature conservation and landscape policies as applied to farmland. 
However, by the 1970s it was becoming clear that farmers could not be obliged to 
maintain practices, which were essential for conservation, such as the late cutting of 
meadows to protect nesting birds, other than in a small number of key protected 
areas. Elsewhere, it was increasingly difficult to persuade farmers to maintain 
practices, which were not in their own economic interest, such as the maintenance of 
high water tables. Hence, the need arose to provide farmers and other landowners 
with a stronger incentive for maintaining or reintroducing environmentally sensitive 
practices. 

The mechanism of the management agreement, already deployed on a small 
scale mainly in protected landscapes, became the most popular tool for producing 
such an incentive. Usually, annual payments were made to farmers who agreed to 
respect a number of environmental conditions. Voluntary contracts of this kind 
could in principle be tailored to varying agricultural and environmental 
prescriptions. Both the voluntary approach and the principle of providing 
compensation for the economic burden that farmers were accepting already had 
currency in agricultural policy. Many of the first examples of such payments were 
on wet grassland in northwest Europe, where there were growing economic 
incentives to intensify production methods and so risked damaging the conservation 
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interests of the land. Whilst the concept of regular payments to farmers for 
environmental management on their own land was alien to many policy makers, in 
these countries the political and institutional conditions were more favourable than 
elsewhere. This part of Europe became the test bed for the agri-environment 
experiment. 

By the mid 1980s, a stronger interplay between agricultural and environmental 
policy objectives began to emerge. Measures designed to limit the expansion of 
production were seen to have environmental advantages, whether by restraining 
intensification or by preventing agriculture from advancing on to semi-natural 
habitats (Baldock & Lowe, 1996). The concept of “extensification” came into use. 
This embodied the notion of reversing intensification, with positive environmental 
overtones. Extensification was considered by some agricultural policy makers to be 
a useful complement to set-aside as a form of supply control. At this stage, however, 
little connection was made between these first efforts to improve environmental 
management and the preferences of consumers for less intensively produced food, or 
even with organic farming. This was to become a prominent element of agri- 
environment policy in the 1990s. 

In the wetter areas of grassland in the western Netherlands the government was 
making payments on small patches of conservation value, often surrounded by 
intensive dairy farming. Some had been designated as LFA under the relevant EU 
Directive, principally because of the high water tables in these areas that constrained 
agricultural intensification. By linking nature conservation and LFA support 
mechanisms, the government was effectively adapting to its own requirements a 
policy approach developed for maintaining upland and mountainous farms over 
large stretches of land in Europe. 

In the UK, by contrast, the Ministry of Agriculture, Fisheries and Food was not 
convinced that it was legitimate to apply the LFA Directive to areas of wet grassland 
in the Norfolk Broads in East Anglia, which were being converted to arable 
production because of rising cereal prices and reduced reclamation costs. Domestic 
environmental legislation proved ineffective in preventing arable conversion in the 
early 1980s. Regular payments to improve the economic returns from cattle grazing 
were seen as preferable to a regulatory approach, such as prohibiting ploughing. 
Similar issues had arisen in Germany, where certain Lander had begun to offer 
payments to farmers for environmentally friendly forms of management, which were 
not obligatory under environmental law. 

The British government and a pan-European grouping of NGOs played an 
important part in the introduction of the original legislation legitimising agri- 
environment policy (Article 19 of EC Regulation 797/85). Initially, the European 
Commission regarded the proposal with considerable reserve and would not support 
any contribution to the agri-environment schemes submitted by Member States from 
FEOGA, the CAP budget. Naturally, there was some suspicion that this new form of 
payment to farmers could turn into another state aid, propping up uncompetitive 
producers in some of the more affluent Member States, potentially causing 
competitive distortions. 
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It was a further two years before new legislation allowed Member States making 
payments under approved agri-environment schemes to clear part of the cost, 
generally at a rate of 25% from the CAP budget. The Regulation concerned (EC 
Regulation 1760/87) bracketed agri-environment with voluntary set-aside and 
voluntary extensification as part of a new generation of schemes at the margins of 
the CAP, but with considerable implications for the next round of policy reform 
agreed in 1992 under Commissioner MacSharry. 


2.2. Expansion in the 1990s 


The next two phases of agri-environment policy development were moulded by the 
successive CAP reforms at either end of the 1990s. First, agri environment became 
an integral element of the 1992 MacSharry reform as a compulsory measure for the 
first time under Regulation 2078/92. Subsequently, it was maintained as a 
compulsory measure and a central strand of the new Rural Development Regulation 
1257/1999 in 1999, as farm structural policy broadened and mutated to become the 
“Second Pillar” of the CAP. 

In 1992 agri-environment policy gained new significance and a vastly expanded 
budget when it became obligatory for all Member States. An increased level of 
FEOGA part funding made the scheme more attractive to several governments, 
particularly in poorer regions. 

From 1992, implementation spread from the pioneer Member States throughout 
the Community at an uneven pace. National and regional authorities had 
considerable scope for designing their own schemes within the broad framework of 
the regulation. The large measure of “subsidiarity” granted to Member States was a 
notable feature of the regulation, providing the opportunity to match schemes to 
local conditions and to advance regional priorities and preoccupations. 

Member States took full advantage of the discretion available to them. The result 
was a wide variety of measures with a range of objectives and obligations on 
farmers, implemented at different geographical scales, varying from the local to the 
national. Only a minority of schemes and a small proportion of the total expenditure 
were focused on targeted geographical areas that are ‘homogenous in terms of the 
environment and the countryside’ as proposed in the original Regulation. Many 
schemes apply throughout an administrative area, such as the Lander (States) in 
Germany. However, there are also schemes targeted on areas selected for their 
environmental significance, such as the “environmentally sensitive areas” in the UK, 
Denmark and the Netherlands, and schemes focused on National Parks, Ramsar sites 
and other protected areas, for example in Spain and Italy. 

There was a rapid overall expansion in expenditure as schemes proliferated and 
grew. In France, for example, public expenditure on agri-environment schemes 
before 1992 was around 5.2 million € per annum. Between 1993 and 1997 
cumulative expenditure reached over 1,000 million €, mostly accounted for by 
widely adopted schemes for livestock farmers such as the ‘Prime a |’Herbe’. This 
provided an area payment for grassland farmers with relatively simple and 
undemanding conditions, and was extremely popular. 
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Almost 80% of FEOGA expenditure in the first five years of operation of the 
Regulation 2078/92 was in 5 Member States: Germany, France, Austria, Italy and 
Finland. The distribution of national expenditure followed a similar pattern, with the 
leading 5 Member States accounting for 95% of the expenditure. Most of this was 
paid at a rate of less than 150 ECU per hectare and was devoted to what became 
known as “wide and shallow” schemes generally requiring little change in practice 
on most farms. Understandably, these proved far more popular with farmers than 
more demanding schemes attracting higher rates of payment. The MEKA scheme in 
Baden-Wiirttemberg provides an example (see Haber & Fehrenbach, this volume). 
This pattern was considerably reinforced by the accession of Austria, Finland and 
Sweden to the EU. Austria and Finland both adopted national agri-environment 
programmes in which more than 70% of the farmers participated, making use of 
budgets available to them under their respective accession agreements. 

By 1998 the coverage of agri-environment schemes had increased to about 28 
million ha of land in some ways subjected to 1.79 million agreements, a figure 
equivalent to more than 20% of all holdings in the EU. This represented about 20% 
of the utilised agricultural area in the 15 Member States, with almost 12 million ha 
in France and Germany alone. There were also sizeable areas in Austria, Sweden, 


Table 1. Area under agri-environment schemes in EU Member States, 1998. Regulation 
2078/92 (CEC, 2001). 





MEMBER STATE AREA UNDER AGRI- % OF UTILISED 
ENVIRONMENT AGRICULTURAL AREA 
AGREEMENTS (HA) UNDER AGREEMENTS 
Belgium 26,394 1,9 
Denmark 107,309 3,9 
Germany 5,884,523 33,9 
Greece 34,803! 0,6 
Spain 925,813 3,1 
France 5,911,6017 19,6 
Ireland 1,089,589 24,1 
Italy 2,291,312 13,6 
Luxembourg 109,432 86,2 
Netherlands 40,536 2,2 
* Austria 3,624,900 100,0 
Portugal 882,679 22,3 
*Finland 2,131,539 98,6 
*Sweden 2,587,846 81,3 
United Kingdom 2,516,518 15,9 
TOTAL EU 28,164,794 20,3 


; Figures for 1997 

> Figures for 15" April 1999 

* Figures for Austria, Finland and Sweden involve some double counting; the real take up 
level is lower than indicated. 
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the UK, Italy and Finland, as shown in Table 1. The variations between countries in 
terms of adoption rates are striking. Low adoption rates are accounted for by a 
variety of factors, including national political priorities, lack of appropriate 
institutional arrangements, and the high cost of securing agreements in intensively 
farmed areas, such as the Netherlands and Flanders 

Whilst the objectives of agri-environment schemes vary in both substance and 
precision, six categories are apparent: 


1. 


Schemes intended to maintain low input farming systems, particularly 
grassland, but including some arable land and permanent crops, such as 
orchards. Most concentrate on the maintenance of low intensity livestock 
farming, particularly beef cattle and sheep, covering large areas of permanent 
grassland. Often these areas are of high landscape or nature value, although 
the schemes may not have precise biodiversity or landscape objectives. 


. A much smaller group concerned with the reduction or control of pollution 


from agricultural land, for example by reducing inputs of fertilisers and 
pesticides. Usually, the main purpose is to reduce pressure on water 
resources. Arable land, grassland and permanent crops, such as fruit trees, 
may be treated separately. 

More precisely targeted schemes aiming at the conservation of valued 
habitats and landscapes. Some are similar to those in the first group, but more 
precisely directed and often limited to a geographical area or habitat type. 
Most concentrate on trying to maintain appropriate management, usually 
based on traditional practices, but some aim to enhance and enrich the 
environment. 

The promotion of organic or “ecological” agriculture. Schemes are in place in 
every Member State to assist farmers to convert from conventional to organic 
production. The great majority provide continuing aid for those who remain 
in organic farming. 

A range of more specialised schemes addressing the conservation of rare 
breeds, regional issues, such as lowering irrigation water demand in central 
Spain, and other concerns. 

Training in environmental management in agriculture, focused largely on 
farmers. The value of training seems to have been underestimated by many 
national ministries, but it has been a significant element of schemes in the 
Netherlands and in Sweden. 


Although there is an option to improve the management of abandoned land, this 
has not been used on a large scale in the current EU Member States. In part, this 
reflects tensions between the environmental requirement to clear scrub and maintain 
grazing in certain habitats, and the wider objective of restraining output of many 
livestock commodities. 
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2.3 A broader framework - the Rural Development Regulation (RDR) 


The Agenda 2000 reform of the CAP concluded in 1999, brought agri-environment 
into a broader regulatory framework, introduced some significant changes in the 
measure itself and marked the beginning of a new budget period stretching to 2006. 
The policy was simplified and included as one of the most prominent measures 
within the composite Rural Development Regulation 1257/99. The purpose was 
sharpened to support agricultural production methods ‘to protect the environment 
and to maintain the countryside’, contributing to the Community’s agriculture and 
environment policy objectives. Support can be given to a wider range of activities 
than previously and many detailed EU rules have been dropped. There is more 
emphasis on monitoring and evaluation than in the past. A wide spectrum of 
measures concerned with protecting natural resources, the landscape, biodiversity 
and historical features would be compatible with the language of the regulation. 

The principle that agri-environment commitments shall involve farmers in more 
than the application of “usual good farming practice” is clearly articulated in the 
revised text. Furthermore, Member States are to include a set of verifiable 
environmental standards to apply on farms as part of their Rural Development Plans. 
In this sense, a clear distinction is made between rewarding farmers for accepting 
obligations beyond the ruling environmental baseline and other assistance measures, 
which focus on bringing farming practice up to the required baseline, or 
compensating them for maintaining it. How far Member States have responded to 
this regulatory lever is unclear, but the intention is apparent. Farmers must deliver 
some form of positive management above the baseline in return for payments. This 
does not necessarily mean a change in practice; the continuation of traditional 
management may be sufficient. 

As part of the fabric of rural development policy, agri-environment schemes 
should in principle be more closely integrated with other measures making up a 
coherent programme. Despite this flexibility and spur to innovation, many of the 
initial schemes appearing after 1999 had a close resemblance to those under EU 
Regulation 2078/92. One of the most novel land management contracts in France 
(Contrat Territorial d’Exploitation, CTE), pioneered an integrated approach with 
strong social and economic as well as environmental elements. This proved more 
difficult and administratively burdensome to implement than expected and was 
rejected as the central French scheme by the new government in 2002. A more 
traditional agri-environment scheme is in the process of being introduced in its 
place. In the EU as a whole, conventional schemes are still dominant with several 
Member States continuing to expand the scope and budget of their schemes. 

Budget proposals put forward in national rural development plans covering the 
period to 2006 are shown in Table 2. The imbalance between Member States stands 
out clearly, alongside changes in national priorities, such as the reduced scale of the 
French programme and the growth in Ireland. The programmes in Greece, Belgium, 
the Netherlands and Denmark remain relatively modest. In most countries 
approximately half the funding is from national sources, but this varies according to 
the structure of their programmes and measures, and whether they are eligible for 
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Table 2. Agri-environment budgets proposed by EU Member States under the Rural 
Development Regulation (1257/1999) 2000 — 2006 (DG Agriculture 2002, personal 
communication). 





MEMBER TOTAL BUDGET NATIONAL CONTRIBUTION 

STATE (MILLION €) (MILLION €) 
Belgium 166.2 82.0 
Denmark 348.8 199.1 
Germany 4,874.2 2,255.9 
Greece 400.1 100.2 
Spain 1,255.6 404.4 
France 2,305.9 1,153.0 
Ireland 2,041.2 808.1 
Italy 3,942.0 1,646.4 
Luxembourg 85.8 43.9 
Austria 3,966.4 2,005.9 
Portugal 875.8 219,5 
Finland 1,688.2 746.2 
Netherlands 217.2 120.5 
Sweden 1,796.6 862.4 
UK 1,906.3 932.6 
TOTAL 25,870.3 11,580.1 


the higher rates of FEOGA support available in poorer regions (Objective | regions 
in EU terminology). 

Scarcely any new FEOGA funding was made available to Member States under 
the Agenda 2000 settlement for “Second Pillar” measures. This represents a major 
constraint on the growth of agri-environment schemes up to the end of 2006, and 
stands at variance with the political fanfare attached to the “Second Pillar” at the 
time of the 1999 reform. However, a new mechanism whereby governments could 
choose to direct FEOGA funding from the first to the second pillar was adopted as 
part of Agenda 2000. This was called “modulation”. 

The UK and France were alone in opting to implement “modulation”, effectively 
slicing off a small percentage of “First Pillar’ direct payments to farmers and 
redirecting the proceeds, matched by national funds, into national expenditure on 
certain “Second Pillar” measures. This provides a means of increasing rural 
development plan budgets, with agri-environment being a major beneficiary in 
England, in particular. However, it must be noted that with the abandonment of land 
management contracts in France (CTE-programme) modulation has also been 
suspended. 

Some agri-environment schemes have been adjusted considerably since the 
1990s, others have continued within the RDR largely or completely unchanged. 
Organic farming schemes have remained a key element in most national 
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programmes. The growth in organic agriculture experienced in many European 
countries over the last decade has been assisted considerably by the support schemes 
financed under the RDR and its predecessors. The organic share of total agricultural 
land in the EU is around 3% (EEA, 2003), and if there is continued growth in annual 
management payments this will be one of several pressures on the RDR budget over 
the next 5 years. 

Since 1999, agri-environment schemes have become of increasing relevance to 
countries destined to join the EU. Pilot schemes have been considered in a range of 
central and eastern European countries with the aid of an EU budget line for rural 
development known as SAPARD (Special Accession Programme for Agriculture 
and Rural Development). Whilst EU assistance for pilot measures was available 
under SAPARD, most countries found this budget difficult to access and several, 
including Poland, have abandoned plans to proceed with proposed pilots. By 
contrast, certain countries, including Slovenia and Estonia, have moved forward 
with national schemes of their own, utilising national funding rather than seeking to 
draw on SAPARD. Some of the themes encountered in eastern European countries 
have been distinctively different from those at the centre of attention in the current 
EU. In particular, there has been more focus on appropriate management of 
abandoned land and greater concern about soil erosion than in most EU Member 
States. Full national schemes will be implemented in 2004 and will need to be 
relevant to the substantial unemployment and social problems found in so many 
tural areas. 

In the current EU, agri-environment schemes have grown more slowly and come 
under greater scrutiny within the RDR framework than they did in the late 1990s. 
The latest round of CAP reform in 2003 had relatively little immediate impact on 
agri-environment policy, but the same basic policy model is to be applied to farm 
animal welfare in the future as a result of the mid-term review of the CAP. Farmers 
will be compensated for measures that they take beyond good practice. Progress in 
scrutinising and evaluating the strengths and weaknesses of agri-environment in 
practice has been slower. As many observers have remarked, one of the most 
formidable challenges for the policy is how to evaluate its effects (Buller, 2000; 
Verschuuren, this volume). 


3. SCHEME RESULTS: OUTPUTS AND OUTCOMES 


Experience with schemes over the last decade has demonstrated that high take up 
levels can be achieved in southern as well as northern European countries, and that 
the model has proved relevant to several central and eastern European countries 
prior to accession. Whilst there have been numerous individual evaluation reports 
and one overview published by the European Commission in 1997 (CEC, 1997), it is 
still difficult to judge the precise impact of schemes on the ground. Impediments to 
evaluation vary, but have included imprecise and sometimes diverse or non- 
prioritised objectives, lack of baseline data, lack of rigour, resources or political 
interest in monitoring, and the high cost of introducing effective monitoring and 
evaluation regimes. The sheer diversity of schemes, the variations in local 
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conditions, and the frequency of changes in detailed rules make the exercise more 
demanding and the scope for generalising results more limited. Many schemes 
appear to have contributed to the maintenance of lower input farming systems, 
particularly in pastoral areas, in a period when these have been under considerable 
economic pressure. There is also evidence of reduced input levels, accelerated 
conversion to organic production, a rising number of rare breeds, and more limited 
measurable changes to specific species arising from some of the more carefully 
monitored schemes (Peach et al., 2001; Primdahl et al., 2003). Some schemes, 
however, appear to have achieved rather little or made no impact on the declared 
objectives (Kleijn et al., 2001; Berendse & Kleijn, this volume). 

There has been continuing debate about the appropriate focus of agri- 
environment schemes. The independent European Court of Auditors, which is 
responsible for monitoring expenditure under EU budgets and evaluating value for 
money, probity and other issues, has been critical of agri-environment policy. The 
Court has been amongst the most influential of a number of observers in arguing that 
agri-environment measures have made relatively limited impact in more intensively 
farmed areas where many pressures such as nutrient and pesticide pollution are most 
acute (Court of Auditors, 2000). However, it is far from clear that schemes should 
be more focussed on these zones in the future, as the Court suggests. An alternative 
view is that agri-environment policies make a greater contribution in areas of high 
nature and landscape value, which otherwise are threatened with declining economic 
viability. Environmental legislation such as the Nitrates Directive and the raising of 
standards through prescriptive measures and cross-compliance, rather than voluntary 
approaches, may be more important to progress in more intensively farmed areas. 
So, too, may be enhanced levels of payment. 

It is often observed that many schemes have a broad range of environmental 
objectives, but relatively few specific targets, making it difficult to evaluate their 
effectiveness very precisely. A sharper focus, cleaner and more quantified targets 
and an acknowledgement of political trade-offs between different objectives would 
increase the transparency of many schemes and could improve their effectiveness, 
too. On the other hand, single-issue schemes, focusing on field margins for example, 
which tend to be easier to monitor and more target oriented have weaknesses, too, 
and often are not a solution to the focus problem (e. g. preservation of highly valued 
cultural landscapes and appropriate usage patterns). An integrated, whole farm 
approach, sensitive to the multiple relationships between farm management 
decisions, has many advantages (see Haber & Fehrenbach, this volume). Few 
farmers wish to enrol in a clutch of different agreements. The farmed landscape as a 
whole is of interest, not least to the public ultimately paying for the schemes. In this 
sense modular, multi-tier schemes with targeted elements within a whole farm 
framework have considerable advantages. Many central and eastern European 
countries, which have had the opportunity to review experience in the EU, are 
actively considering this approach. 

Perhaps more difficult to resolve are tensions between rigid environmental 
specifications, leading to a clear “output”, and the need to provide farmers with 
sufficient latitude to operate a viable farming system matching local conditions and 
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annual variations in the weather and the market, using their own judgement. Highly 
specified rules, on mowing dates for example, can lead to an undesirable uniformity 
in a farming district as well as agronomically unsound decisions. There are good 
arguments that schemes should be more flexible, allowing farmers greater choice in 
meeting defined objectives, choosing appropriate forms of management. Support 
from well-trained project officers can be necessary to specify and support an 
approach based more on outcomes than prescriptions. Alternatively, flexibility can 
be achieved by focussing more on farming systems, which are known to be 
associated with appropriate forms of land and livestock management. More agri- 
environment schemes could seek to assist identifiable high nature value farming 
systems per se, accepting the variations in management that will occur, rather than 
imposing highly specific rules. Such systems would need to be identified with care. 

The strengths and weaknesses of different approaches to agri-environment 
programmes are still in the process of evaluation. First generation schemes are still 
running in may regions and there has been relatively little time to digest the results 
even where monitoring programmes are satisfactory. However, areas of consensus 
are emerging. For example, there is general acceptance that successful incentive 
schemes need to be supported by well-considered information, advice and outreach 
to farmers, a point with considerable institutional implications. Acceptance of such 
conclusions in the broader policy domain does not mean, regrettably, that scheme 
delivery and support on the ground have been adjusted to match. Cost, institutional 
barriers, and other factors often deter agencies from investing more in outreach and 
support for farmers. At the same time, there are many less resolved issues on the 
table. 


1. What are the appropriate roles for “broad and shallow” and “narrow and 
deep” schemes? Superficially, the former look more attractive for engaging 
the widest range of farmers, including those in more intensively farmed 
areas. They may be effective in restraining intensification even if they 
generate little substantial environmental improvement. Are narrow and deep 
schemes essential to make greater environmental gains, for example, in 
enriching biodiversity? Some of these issues arise with the MEKA scheme in 
Baden- Wiirttemberg (Haber & Fehrenbach, this volume). It is interesting to 
observe that the UK, traditionally one of the leading adherents to the narrow 
and deep philosophy, is now experimenting with a new “Entry Card 
Scheme”, which is intended to have a broader appeal than previous measures. 
This is indicative of a broader trend to combine the two approaches in 
integrated or closely related schemes. 

2. Schemes that are matched fairly precisely to local conditions, supported with 
good advice and carefully monitored, tend to have high administrative costs. 
Is there a future for schemes where administration accounts for more than 
20% of the budget? How are these costs to be met in less affluent countries, 
including the new EU Member States? 
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3. How far can the schemes based on management agreements with individual 
farmers be adapted to the requirements of very small farms and farming 
communities, where a more collective approach would seem to be more 
appropriate? 

4. There has been progress in linking organic conversion payments to the 
processing and marketing of organic foods, providing a return through the 
market as well as via policy measures. However, few other schemes generate 
any market benefits for participating farmers, and public awareness of food 
from more environmentally sustainable farming systems is generally low. 
What is the best means of strengthening market links and returns? 

5. The level and distribution of expenditure remains a key issue at the national 
and European level. The overall distribution of the CAP “Second Pillar” 
budget and spending on agri-environment is strongly based on historical 
expenditure, rather than on any more objective measurement of need. Within 
Europe, expenditure is not concentrated on either the areas of greatest nature 
conservation value, such as large parts of Spain and Greece, or on those 
where pressures on the environment are most acute (Petersen, 1998). This 
arises partly, because governments vary in the degree to which they give 
priority to agri-environment schemes in their overall negotiating strategy 
within the CAP and they may secure offsetting advantages elsewhere, for 
example in “First Pillar” schemes. Nonetheless, the overall coherence of the 
measure and the level of environmental benefit is weakened by this 
somewhat arbitrary budgetary settlement. 


4. OUTLOOK FOR AGRI-ENVIRONMENT 


The period of rapid growth in the number and variety of agri-environment schemes 
is not over. Ten applicant countries due to join the EU in May 2004 are in the 
process of developing schemes and several are already implementing them. The next 
wave of accession countries is actively involved in studying the options and 
potential pilot schemes are being considered in Croatia. Nonetheless, in the current 
EU a period of greater reflection and policy refinement appears likely. 

More resources are due to be transferred from the first to the second pillar of the 
CAP over the next decade. From the year 2007 onwards, approximately 1,2 billion € 
will be transferred from direct aid payments into the rural development budget on an 
annual basis as a result of the modulation mechanism agreed as part of the mid-term 
review of the CAP in June 2003. Most of this funding will remain in the Member 
State where it is generated, with relatively little funding moving towards the less 
prosperous parts of Europe, which contain many of the most important farmed 
landscapes from a nature conservation perspective. It remains to be seen what 
proportion of this additional funding will be devoted to agri-environment rather than 
alternative rural development measures. Nonetheless, it represents a step towards the 
rebalancing of agricultural budgets that is still urgently required to support more 
sustainable forms of agriculture. A further redistribution to concentrate greater 
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resources on high nature value farmed areas seems to lie further ahead, although it 
may be accelerated when the 10 new Member States gain their place as full voting 
members of the Agriculture Council in 2004. 

The mid-term review foresees further simplification in the administration of rural 
development measures, which could be helpful, given the relatively heavy load 
generated by the Commission’s financial requirements as well as the operation of 
the schemes themselves. In certain countries, the increase in the maximum 
proportion of expenditure eligible for reimbursement from FEOGA to 60% in the 
generality of Europe and 85% in poorer regions (Objective 1 regions) will make 
schemes more attractive by reducing the burden on national budgets. 

More profound changes could arise from the introduction of “decoupling” of 
“First Pillar” payments in the aftermath of the June agreement. Farmers will no 
longer have the obligation to produce particular commodities in order to be eligible 
for direct payments and substantial changes in practice can be expected as the 
agricultural economy adapts to a profound reorientation. It will be a condition of 
eligibility for payments that land is kept in good agricultural and environmental 
condition. However, the way basic agricultural and environmental standards are 
defined will have implications for agri-environment policy. There will be 
increasingly close attention to defining precisely what farmers are expected to do 
without special payments and what they can be asked to do voluntarily within an 
agri-environment scheme. 

If farmers respond to the new policy environment by scaling back production, 
there may be an increasing need to provide incentives for positive management, 
simply to maintain existing conservation value. In some cases, it may be necessary 
to increase stocking numbers and intensify the level of management in order to 
protect botanical interest, for example. This will be a further reason to broaden the 
often defensive orientation of agri-environment schemes and to adopt a more 
flexible approach in the system of payments and administration. Payments are 
calculated by reference to the profits foregone and costs incurred by farmers 
entering schemes with a modest level of supplementary payment permitted to 
provide an incentive for farmers to join. Flexibility could be injected by making 
more allowance for investment costs, including the clearance of land subject to 
scrub invasion, permitting higher incentive levels in special cases, launching 
collective schemes where many small farms are involved and other measures to 
address clear environmental objectives. 

It is clear that there will need to be a stronger connection between future rural 
development programmes and the implementation of European environmental 
policy, including the Birds and Habitats Directives, the Water Framework Directive 
and other measures. There will be pressure to respond to demands for more bio fuel 
crops and other measures designed to meet climate change mitigation objectives. 
Agri-environment schemes are a potentially important means of sustaining voluntary 
measures, but they are only one of several measures needed to implement these 
requirements. Substantial funds need to be retained for appropriate management of 
the wider countryside, particularly in the most valuable cultural landscapes and 
biologically rich zones. 
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Land abandonment is likely to be an important concern, not only in central and 
eastern Europe, but also in many of the existing EU countries. It will need to have a 
more prominent place in many agri-environment menus. Measures to manage as 
well as maintain grazing will be critical for many grassland habitats. 

Finally, the need for improved monitoring and evaluation, and greater 
transparency in the outcome of management agreements for farmers must be re- 
emphasised. Efficient means of monitoring need to be developed alongside a deeper 
understanding of the agricultural and ecological interactions which policy seeks to 
influence. This needs to occur at a variety of levels from the local upwards. Within 
the EU, it is still difficult to find a clear overview of how agri-environment schemes 
are progressing, the lessons learnt and the implications for good practice. A stronger 
European network or centre for information and analysis would benefit the 
increasing number of people seeking to develop and improve schemes all over 
Europe. 
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Chapter 10 


MEKA AND LPR —- STEPS TOWARDS 
AN EFFECTIVE INTEGRATION OF 
LAND USE AND 
NATURE CONSERVATION 


Norbert Haber and Manfred Fehrenbach 
State of Baden-Wiirttemberg Ministry of Food and Rural Affairs 


1. INTRODUCTION 


In the light of globalisation, farmers are forced to exploit all reserves for economic 
reasons. Economic pressures leave little room for targets other than optimised 
production. Therefore, it is in the public interest to encourage farmers to manage 
their land in environmentally beneficial ways by provision of financial incentives, or 
to support, for example, investments that relate to nature conservation. 

In the State of Baden-Wirttemberg (Germany), two complementary programs 
have been instituted to support the implementation of measures linking agriculture, 
agri-environmental protection and nature conservation — the Marktentlastungs- und 
Kulturlandschaftsausgleichsprogramm (MEKA) and the Landschaftspflegerichtlinie 
(LPR). While the MEKA attempts to foster environmentally sound production on as 
much farmland as possible, the LPR is targeted at the maintenance and tending of 
individual habitats and landscapes, specific aspects of species and habitat protection, 
and the establishment of habitat networks. In addition, the LPR provides funds for 
investments, marketing, services and land purchases that support nature 
conservation and therefore are in the public interest. 

The MEKA is implemented through the agriculture administration. Depending 
on the specific measures funded, the LPR is implemented through the agriculture or 
the nature conservation administration. For years, this type of two track funding 
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based on complementary instruments has been quite successful. Integration of both 
programs has been facilitated by the fact that since 1996, nature conservation and 
agriculture are joined in one single administrative unit: the State Ministry of Food 
and Rural Areas. 


2. MEKA AND LPR —- ELEMENTS ATTRIBUTED TO THE SECOND PILLAR 
OF AGRICULTURAL POLICY 


MEKA and LPR constitute elements of the so called “Second Pillar” of agricultural 
policy. Within the EU, implementation of this “Second Pillar’ is achieved in the 
context of measures and plans designed for the development of rural areas' . Such 
measures and plans form a coherent package that is specifically and individually 
conceived by EU member states at the national or state level (subsidiarity principle). 
Packages are intended to grant an integrated development of the rural area and have 
to be approved by the EU Commission. 

The Baden-Wirttemberg measures and plans for the development of the rural 
area attempt to achieve the following goals in particular: 


= to assure continued land use; 

= to preserve a functional cultural landscape; 

= to conserve natural resources; and 

= to strengthen the competitiveness of agricultural production. 


The above targets are to be achieved in a co-ordinated effort combining different 
subsidy programs, e.g. investment programs for farms, programs to improve market 
access and processing of agricultural products, programs supporting innovative 
measures for women in the rural area (e.g. aids for women to set up their own 
business and develop new employment opportunities on the farm; development of 
organisational networks for women in the rural area) and agri-environment programs 
(MEKA and LPR). 

The Baden-Wiirttemberg development plan for the rural area is based on the EU 
Council Regulation (EC) No 1257/1999 and covers the period from 2000 until 2006. 
The different programs of the Baden-Wirttemberg plan are EU co-financed (25- 
50%) and a total of 1,890 million € (public funds) has been assigned to the 
Development Plan for the Rural Area for the 7-year period. 

The rural development plan of the State of Baden-Wirttemberg clearly focuses 
on the MEKA. The MEKA requires about 50% of the total state funds allocated to 
the rural development package. EU matching funds for MEKA measures amount to 
50% of the total expenses. 





: Council Regulation (EC) No 1257/1999 of 17 May 1999 on support of rural development from the 
European Agricultural Guidance and Guarantee Fund (EAGGF) and amending and repealing certain 
Regulations Office Journal L 160, 26/06/1999 p. 0080 - 0101. 
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3. THE MEKA PROGRAM 


3.1. Development and goals of the MEKA program 


Since 1992, Baden-Wirttemberg has been subsidising the introduction and 
continuation of environmentally sound farming practices through the MEKA 
program. The MEKA is a program adapted to regional needs. The MEKA is based 
on a broad political and societal consensus. It has even been anchored in the State 
law regulating agriculture and cultivation. In the context of the restructuring of EU 
agricultural policy through the AGENDA 2000, the MEKA program was revised 
and has been offered to farmers in Baden-Wiirttemberg as MEKA II starting in the 
year 2000. 

Due to the 5-year contracting period, the old and the new MEKA ran parallel 
until the end of 2003. In the year 2002, more than 51,000 farms participated in both 
MEKA programs. The farm area managed according to MEKA standards comprises 
approximately 1.13 million ha. This amounts to more than 2/3 of the farmed area in 
the State of Baden-Wiirttemberg. Since a few years, structural change in the farming 
sector (abandonment of small farms) has caused the number of participants to 
decline by about 3% each year. At the same time, the total area funded has again 
significantly increased with the introduction of the MEKA IL. 

Relative to the farmed area, Baden-Wiirttemberg in 2001 has spent more than 
any other German state on agri-environment programs (BMVEL, 2002). The recent 
revision leaves the basic goals of the MEKA program unchanged. These goals 
include: 


"preservation and tending of the cultural landscape; 

= introduction or continuation of environmentally sound or extensive practices, 
respectively, in agricultural production; and 

"securing the existence of a sufficient number of farms, and preservation of 
the cultural landscape through tending type management. 


Focal points of the revision were to: 


" strengthen funding for low-intensity use of grassland; 

" integrate former programs targeted at vegetable, fruit and wine production 
into the MEKA; and 

" introduce "Environmentally Sound Farm Management Practices" as a bundle 
of measures that are effective at the level of the whole farm. 


Successful elements of the old MEKA program were retained in the MEKA II. 
Innovative approaches include the direct funding of species richness in grasslands. 
Presence of a minimum number of target species (selected flowering plants) 
determines whether funds can be obtained. This introduces a new funding 
mechanism in the context of agri-environment programs in the EU. 
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3.2. MEKA IT measures 


Funding under the MEKA II can be grouped into 7 sections (A-G). Table 1 provides 


an overview of the measures 


and associated compensatory allowances. 


Compensatory allowances are calculated based on scores. Each MEKA point is 


worth 10 € in terms of actual funds. 


Table 1. Measures and funds provided through the MEKA II program arranged according to 
sections (overview). If not specified otherwise, score is expressed as MEKA 


points ha. Each point is worth 10 € in terms of actual funds. 
























































DESCRIPTION OF MEASURES SCORE 
Section A: Environmentally Sound Farm Management 
Practices 

Regular analysis of soil nutrients as a precondition for optimised 

fertilisation. Maximum: 600 € per applicant (farm). One N-sample 

translates into 3 ha of farmland sampled (3-12 points), no double 

sampling 

= grassland 1 

= arable fields (first N-sample) 4 

= arable fields (additional N-samples) 2, 

Nutrient analysis of the liquid manure 3 per 

applicant 

Environmentally sound liquid manure application 2-4 

(depending 
on the 

LUs* ha”) 

Promoting beneficial insects in fruit farming by forecast procedures 9 

and plant protection agents that do not harm beneficial insects 

Use of control and monitoring methods to determine the infection 5 

pressure of fungal diseases in vineyards and hops fields 

Documentation of environmentally relevant management measures | 10 per farm 

Crop rotation on arable fields (at least 4 different crops); maximum 1 

500 € per applicant (farm); no allowances for oil seeds 

Section B: Maintenance and Tending of the Cultural Landscape 

Low-intensity use of grassland 9 

Livestock density 0.5-1.4 rLU* ha" of forage area 4 

Low-intensity use of grassland on steep slopes 

= slope 25 - 35% 10 

=" slope >35% 16 

Species richness in grasslands 5 

Low-intensity use of grassland in ecologically valuable areas 

important for species, habitat and landscape protection, but not 

subject to direct legal protection (maximum 10 points) 
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«first cut later than July 1* 5 
"cut with cutter bars 5 
" other restrictions (litter production; fertilisation with dung; 2-5 

brushes, rocks or wet soils preventing efficient use) 
Section C: Securing Particularly Endangered Agricultural 

Practices that Contribute to Landscape Preservation 
Maintenance of traditional fruit tree cultivation (“Scatter Orchards’’) 10 
Maintenance of officially delimited steep slope vineyards 35 
Preservation of old domestic breeds 10 per dam 
= Hinterwalder Cattle 
= Limpurger Cattle 
" Old Breeds of Brown Cattle 
= Black Forest Foxes (horse) 
=" Old Wirttemberg Horse 
Section D: No Use of Chemo-Synthetical Means of Production 
No use of chemo-synthetical pesticides and fertilisers on the holding 8 
Introduction/continuation of organic farming (recognised standards) 
on the holding 
" arable fields 17 
= grassland 13 
* horticultural patches 50 
"permanent crops (e.g. vine, fruit trees) 60 
Documentation of control by a certified institution (maximum 400 € 4 
per farm) 
Section E: Extensive and Environmentally Sound Plant 
Cultivation 

No use of growth regulators on wheat 10 
No use of growth regulators on rye/triticale 6 
Reduction of nitrogen fertilisation on arable fields to at least 20% 7 
below the amount required by good agricultural practices 
(equilibrium level) 
Green covering of arable fields, fields used for horticulture and 
permanent crops 
= ploughing and mulching not before the end of November 9 

(autumn greening) 
* ploughing and mulching not before the end of February (winter 11 

greening) 
Mulching seed 6 
No use of herbicides on arable fields or fields used for horticulture 
and permanent crops 
" _nouse on any fields used for horticulture and permanent crops 17 
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dung; brushes, rocks or wet soil preventing efficient use). 





= no use on arable fields 7 
= no use on arable fields, or fields used for horticulture or 4 
permanent crops, except for a narrow strip where spraying is 
permitted (treatment band) 
= no use on plots stocked with permanent crops except for the 10 
immediate surroundings of the stem 
Wide spacing of seed rows (at least 17 cm between rows) 6 
Section F: Application of Methods of Biological or 
Biotechnological Pest Control 
" arable fields 3-6 
"horticulture — open air 25 
" horticulture - under glass 250 
* orchards/fruit growing 10 
" Viticulture 
- application of pheromones 10 
- application of bacterial treatments 5 
Section G: Maintenance of Legally Protected Habitats 
Low-intensity use of valuable habitats 18 
Preservation and tending of landscape elements 16 
Additional restrictions geared at the preservation of specific habitat 
qualities (maximum 10 points ha’) 
= late first cut (later than July 1°) 5 
" mowing with a cutter bar 5 
" other restrictions (litter production; fertilisation solely with 2-5 





*LU indicates livestock units (1 cattle = 1 LU; 1 sheep = 0.15 LU; 1 pig = 0.16 LU), 


*rLU indicates roughage eating livestock (1 cattle = 1 rLU, 1 sheep = 0.15 rLU; 1 pig = 0 rLU) 


3.3. Administrative Procedures 


Implementation and administrative procedures linked to the MEKA are regulated by 
EU-directives. Farmers annually apply for MEKA allowances and more specific 
LPR funding through the so called “Gemeinsamer Antrag” (literal translation “Joint 
Proposal”). The “Gemeinsamer Antrag” is a booklet that combines application 
forms for and information on several funding programs. It covers all area related 
compensatory allowances and subsidies offered by the State. Coupling of proposals 
for different programs grants efficiency in terms of time and cost for farmers and for 
the administration. As far as it makes sense, and to further simplify the procedure, 
contents of the previous year are already entered in the application forms for the 
current proposal. The procedure itself and administrative levels involved are 


illustrated in Figure 1. 
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Figure 1. Gemeinsamer Antrag (“Joint proposal”’) — administrative procedures. 


170 NORBERT HABER & MANFRED FEHRENBACH 


3.4. Acceptance of agri-environment schemes — basic considerations 


Participation in agri-environment programs that are based on the EU Directive 
1257/1999 is voluntary. The farmer decides whether and to what extend he is willing 
to participate. The success of agri-environment programs is defined by the magical 
triangle between 


= restrictions that serve the achievement of desired goals; 

= adequate compensatory allowances; and 

"ease of administrative implementation which includes the efficiency of 
control. 


An important determinant for acceptance is the possibility to optimally adapt 
ways and degree of program participation to actual potentials available to the 
individual farm enterprise. This requires a certain flexibility from agri-environment 
programs. In the MEKA such flexibility is primarily achieved through a modular 
design. 

Following EU regulations, the minimum participatory period in agri- 
environment programs is 5 years. During this period, areas and plots submitted to 
the program have to be managed according to the restrictions specified. 

Based on these requirements, the following corner-stones were defined when 
conceiving the MEKA II: 

a. Modular design 

As far as possible, even isolated measures can be specifically requested for 

single plots. In addition, different measures on the very same plot can be 

combined, as long as this does not lead to double funding. Just like building 
blocks, the farmer can choose measures that best suit his farming operation from 

a broad spectrum offered. For the farmer this provides sufficient program 

flexibility in terms of options to choose from, while at the same time the 

stringent target orientation of the MEKA program is retained. 
b. Measures that are uniform state wide 

When it comes to details, a design adapted to particular regional qualities may 

often be desirable. However, in practical terms, the implementation of such 

models often fails due to a lack of simple and practical criteria that delineate 
different regions. The basic requirement to be administratively suitable, but at 
the same time be sufficiently transparent to provide a rationale that can be 
inferred by the farmer, can hardly be satisfied if programs are conceived to 
satisfy regional requirements. 

c. Restrictions that can be understood and sufficient compensatory allowances for 
restrictions 

Initial participation in an agri-environment program is comparable to any 

innovation in the farming operation. A certain level of insecurity characterises 

first time participation. The more drastic and the more complex restrictions 
actually are, the higher is the level of insecurity and therefore the risks perceived 
by potential participants. Such insecurity could be overcome by sufficiently high 
and, thus, attractive compensation. However, the level of compensatory 
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allowances is tightly restricted by EU legislation. Financial stimuli may not 
exceed 20% when calculating compensatory premiums. The sole possibility to 
foster acceptance is to keep restrictions at a level that the farmer can still largely 
overlook. 

d. Controls 
The EU legislation requires high standards in terms of the quality of controls. 
Such standards are in line with the basic administrative rule to spend tax money 
economically and efficiently (see chapter 3.6). 


3.5. Acceptance of the MEKA II - some figures 


The MEKA II is very well received by the farming community. With the institution 
of the new MEKA, public funds assigned to the program increased from 85 million 
€ to 148 million € each year. In 2002, annual funds assigned to the program were 
already exhausted. Therefore, farmers’ requests for first time participation or large 
scale program expansion currently have to be declined. For selected measures, Table 
2 provides a comparison of program acceptance (participation) between the years 
1999 and 2002. 


Table 2. Comparison of MEKA funding between the years 1999 and 2002. Applicants is total 
numbers, area for which funding has been provided is given in ha. 


MEASURE MEKA I (1999) MEKA I + II (2002) 
applicants area applicants area 
Extensive use of grassland 20,660 273,344 34,837 469,185 
No use of chemo-synthetical means 
of production 4,654 47,250 4,632 51,238 
Organic farming 1,869 51,009 2,177 81,581 
Green covering (autumn) 20,884 137,388 21,363 158,055 
No use of growth regulators 22,001 105,875 = =21,339 = 125,314 
Mulching seed 5,732 87,043 7,315 117,787 
Maintenance of protected habitats ej 5,292 ‘i 9,174 


Starting in 2002, section G of the MEKA II (Maintenance of Legally Protected 
Habitats) also allows for the allocation of funds toward the extensive (low-intensity) 
use of certain grassland habitat types that are protected under the EU Habitats 
Directive (lowland hay meadows, mountain hay meadows), provided such areas are 
located within prospective Natura 2000 reserves. In 2002, approximately 4,000 ha of 
such grassland were already funded through MEKA section G. If such grasslands 
are not located within prospective Natura 2000 reserves, then funding for extensive 
use can be obtained through MEKA section B (maintenance and tending of the 
cultural landscape. 

Currently, only about 1.3% of the total MEKA funds are allocated to Section G. 
Thus, the preservation of legally protected habitats is not overly significant in terms 
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of the funds allocated. Section G was originally conceived to help preserve valuable 
habitats that have been mapped and registered according to §24a of the State Nature 
Conservation Act, as far as such preservation can be achieved through rather general 
and inflexible management prescriptions for low-intensity agricultural use. 
However, higher differentiation and more flexibility would hardly coincide with the 
general goal of running a comparatively low complexity program with a minimum 
administrative effort and thus expense. In its current mould, the MEKA is not suited 
for fostering the preservation of habitats that require rather specific management 
adapted to site qualities and/or the needs of particular species. In contrast, the LPR 
(see below) offers the flexibility required for the design of solutions concerning 
rather specific aspects of sites, species and habitat types. 

At least in south Germany, funding of low-intensity use of grasslands is a key 
element when it comes to the preservation of cultural landscapes and their ecological 
qualities. Therefore, measures directed at grassland preservation subsequently will 
be described in more detail. When the MEKA I was conceived in 1991/92, the 
support of extensive grassland use already became a focal point of the program, 
because the loss of grassland area was high in the preceding decades. Loss was 
mainly caused by ploughing up grassland in favourable areas, and by abandonment 
and subsequent succession or afforestation on less favourable sites. As the MEKA I 
was developed into the MEKA II, the significance of grassland preservation in the 
cultural landscape context was specifically acknowledged through adaptations in the 
spectrum of fundable measures and through higher premiums. 

Within the MEKA program, the support of grassland use is generally linked to 
certain basic restrictions referring to the farm as a whole (no conversion of grassland 
into arable fields, no sheet spraying with herbicides, regular cutting for maintenance 
purposes, maximum livestock density 2.5 rLU ha’! of main forage area). A basic 
premium of 90 € ha” of managed grassland will be awarded to participating farmers. 
Supplementary and plot specific premiums are assigned upon specific request. One 
such premium is granted for the preservation of species rich grassland (50 € ha’). 
The MEKA II also provides funds for the continued use of steep and very steep 
grassland (100 and 160 € ha” respectively). Fruit trees on the grassland warrant an 
additional 100 € ha’'. If the grassland is part of a recognised project area (determined 
by the conservation and the agriculture administration), then an additional 100 € ha’! 
can be requested, if restrictions such as late first cut (later than July 1°), use of cutter 
bar, or use of dung instead of liquid manure or mineral fertiliser are chosen. 

Reflecting the modular set-up of the MEKA program, compensatory allowances 
for low-intensity use range between 90 € ha’! (basic rate) and 440 € ha” (the 
maximum premium for grassland according to Council Regulation (EC) 1257/1999 
would be 450 € ha’"'). The maximum rate can only rarely be achieved, because few 
plots will allow for the combination of all the necessary conditions and measures. 
Relative to the total grassland area funded, average MEKA I and MEKA II 
allowances for extensively used meadows and pastures amounted to approximately 
120 € ha’' in the year 2002. This is expected to rise in 2003 and 2004, because 
farmers still tied to the MEKA I contract (5-year contract period), then will be able 


INTEGRATION OF LAND USE AND CONSERVATION 173 


to switch to the MEKA II, which is more attractive in terms of the premiums 
provided. 

In Baden-Wiirttemberg, the share of grassland within the overall agricultural area 
amounts to 39%. Grassland subsidies comprise 38% (2002) of the total expenditures 
in the MEKA I and MEKA II programs. This figure does not include allowances for 
use that follows the criteria of organic farming or use that excludes application of 
chemo-synthetical means of production. As compared to grassland funding, the 
MEKA premiums compensating for restrictions associated with crop farming 
amount to approximately 39% of the total funds allocated, while arable land 
comprises about 57% of the total area farmed. The remaining MEKA II allowances 
are allocated to special cultures, or measures that are not directly linked to patch size 
(environmentally sound application of liquid manure, keeping of regionally specific 
and endangered breeds of livestock). 


3.6. Remarks concerning some of the EU provisions 


The legal frame instituted by the EU assures the target oriented use of funds 
allocated to agri-environment programs. However, some of the EU regulations 
warrant reconsideration with respect to increasing potentials for optimised program 
design, implementation and on site acceptance. This includes: 


1. A precondition for participation in agri-environment programs is_ that 
measures have to be implemented over a 5-year period (minimum). This 
precondition makes sense, wherever the achievement of targets requires a 
certain period of time. There are, however, numerous measures that allow for 
targets to be achieved rather rapidly (e.g. mulch sowing). For these measures, 
the 5 year obligation unnecessarily decreases the freedom of disposition and 
thus the flexibility of the farmer. Thus, it dampens the degree of acceptance 
and as a consequence the willingness to participate. 

2. The general rules of the EU "Integrated Administrative and Control System" 
also apply to agri-environment programs. This is particularly important in 
relation to acceptable deviations between actual area that can be farmed 
(grazed) and area for which funding has been requested. Maximum deviation 
tolerated without sanctioning is 3% of the total area that has been submitted 
for certain measures. Many agri-environment measures are conceived for 
plots, where the determination of the area that actually can be funded is 
difficult due to topographical peculiarities (slopes) and due to occurrence of 
interspersed landscape elements that are not suited to be farmed (rocks, 
hedges, small patches of brush or woodland, etc.). The farmer has to carefully 
avoid overestimates in terms of fundable area. Farmers usually do not have 
access to the tools required for exact determinations of fundable area such as 
recent aerial photographs and GIS-data or GPS-technology. The problems 
described frequently arise in the context of the so called “Juniper Heaths” of 
the Swabian Alb mountain range (Juniperus communis formations on 
calcareous grasslands, habitat type 5130 of the EU Habitats Directive) or the 
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communal pastures in the southern Black Forest. For both examples, 
maintenance of use is a precondition for the preservation of habitat qualities 
that are desired from a nature conservation and cultural landscape 
perspective. The applicant, who in these particular cases tries to secure his 
well justified claim for the appropriate compensatory allowances, runs a 
considerable risk of being sanctioned due to the incorrect determination of 
the fundable area. Alternatively, the farmer could decide to remove 
traditional and characteristic landscape elements that are not yet protected by 
conservation law and thus facilitate correct determination of area size. 
However, such traditional landscape elements are generally desired for 
various reasons (nature conservation, aesthetic and thus recreational value). 
Therefore, the State of Baden-Wiirttemberg has submitted a concept to the 
EU Commission that to a certain degree would allow integration of such 
landscape elements into the fundable agricultural area, and thus increase the 
potential margin of error for applicants. 


. Except for endangered breeds of livestock, compensatory allowances 


allocated through agri-environment programs that are based on the EU 
Council Regulation 1257/1999, can only be granted relative to the surface 
area that is treated in a particular way. For most of the measures within agri- 
environment programs, size of an area is in fact a suitable reference. 
However, for some measures a reference area is very difficult to determine in 
spite of flexible handling by the EU Commission. For example, the additional 
cost of environmentally friendly application of farm manure is much more 
closely related to the number of LU (quantity of manure produced), than to 
the area treated). Area as the reference for the provision of allowances in this 
case lowers the transparency of funding schemes and hampers actual 
implementation. 


4. THE LANDSCHAFTSPFLEGERICHTLINIE (LPR) 


4.1, Development and goals of the program 


The Landschaftspflegerichtlinie (LPR) - literal translation Landscape Tending 
Directive - was first instituted in 1991 and revised in 2001. Initially, LPR funding 
was targeted at low-intensity use and specific measures directed at the preservation 
of sites important for nature conservation (landscape tending). In addition, 
networking of habitats and the establishment of habitats in structurally deficient 
areas was funded through the LPR. 

The LPR has always been directed at the following objectives: 


to protect, tend and develop landscapes (open areas and settlements) as a 
prerequisite for human life and recreation; 
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" to protect wild fauna and flora, and to maintain and develop their habitat; in 
particular, this relates to species that are endangered or are threatened by 
extinction; 

"to tend and shape the cultural and recreational landscape; and 

= to preserve and to improve basic natural qualities that are essential for human 
survival and well being. 


Those objectives are derived from the Federal and State Nature Conservation 
Acts and the State Law Regulating Agriculture and Cultivation. In order to achieve 
the objectives named above in the context of current EU environmental and 
agricultural policy, nature conservation has to increasingly rely on integrative 
approaches. Therefore, the revised LPR attempts to integrate different instruments to 
foster and develop nature conservation, landscape tending and the preservation of 
cultural heritage. The revised LPR encompasses: 


« fostering agricultural use that preserves natural qualities and contributes to 
the maintenance of specific habitats and species (animals and _ plants); 
measures are defined in voluntary conservation contracts targeted at habitat 
and species protection through low-intensity use; 

= measures to tend habitats and landscapes, to improve existing habitats and to 
protect species; 

"acquisition of land that is important for nature conservation; 

" supporting funds allocated to investments in farm infrastructure, to 
enterprises that process or market agricultural or agriculture related products, 
or other investments that serve the interest of nature conservation, landscape 
tending or cultural aspects related to the landscape (public interest); and 

" funding of services targeted at nature conservation, landscape tending or the 
preservation of cultural aspects related to the landscape; in particular, this 
applies to concepts that outline specific projects, the organisation of co- 
operations between farms in order to improve marketing of farm products, 
and funds required to facilitate management and consulting with regards to 
the implementation of concepts. 


The target areas for funds to be allocated through the LPR originally consisted of 
sites with defined protection standards according to State laws. Target areas in the 
revised LPR were adapted to legal requirements derived from the implementation of 
the EU Natura 2000 system (Special Areas of Conservation under the Habitats 
Directive and Special Protection Areas under the Birds Directive; see Verschuuren, 
this volume). Funding of specific measures through the revised LPR is restricted to: 


= *nature reserves; 

= *landscape reserves; 

= *natural monuments (nature reserves < 5 ha); 

* *natural monuments (isolated structures); 

« *habitats that are specifically protected according to §24a of the Baden- 
Wiirttemberg Nature Conservation Act; 
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= *protected green-space; 
=" *non-afforestation zones according to §25a of the State Law Regulating 
Agriculture and Cultivation; 
= Natura 2000 reserves including forests and water bodies; 
= areas designated for integrative conservation approaches (e.g. PLENUM 
areas, see 4.6): 
= stream margins; 
=" areas included in a habitat network concept or a concept to secure the 
minimum farmed area; and 
=" other areas, such as project areas specifically designated for species 
conservation including bordering buffer areas that determine qualities of the 
core zone. 
An * indicates that as a precondition for eligibility to LPR funding designation of 
these areas has to be completed, or that at least the administrative act resulting in 
designation has to be initiated. 


4.2. Conservation contracts 


Funds allocated through the LPR secure continued agricultural use on particular 
types of land. So called conservation contracts are a means of the conservation and 
agriculture administration to sufficiently compensate landowners or tenant farmers 
for their efforts in landscape tending, species protection or the restrictive use of 
patches important for nature conservation and habitat protection. 

The new LPR takes land-use practices into account that due to their low intensity 
are economically unfeasible and thus qualify for landscape tending. Appropriate 
funding ensures continued agricultural use on marginal lands in particular. Many 
plant and animal species in grassland and on arable land profit from low-intensity 
use. This includes numerous weeds in crop fields that have become very rare. For 
these weeds, low-intensity use of crop fields is a very effective means of protection 
even without a prior delineation of reserves. 

While the MEKA basically is a broad scale agri-environment program that can 
be effective on the farmland as a whole, the LPR is specifically directed at the 
implementation of specific conservation goals. In the context of the MEKA, the 
farmer takes the initiative and submits a request for funding. In the context of 
conservation and landscape tending funded through the LPR, the administration 
takes the initiative, defines targets and sites and, in particular, selects suitable 
contractors. 

LPR contracts comprise area related measures to: 


= reduce the intensity of use on agricultural plots; this may include 
abandonment; and 

= grant resurgence of use or continued application of a certain low-intensity 
use. 
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LPR contracts are primarily made with farmers over a 5-year period. Contracts 
grant compensatory allowances for restrictions imposed on land-use practices (full 
scale compensation). The funds provided to contractors also encompass additional 
cost associated with non-productive investments that are needed to satisfy contract 
agreements. Finally, to stimulate and to facilitate participation, LPR premiums 
include an additive monetary component of 20%. 

Examples for compensatory allowances (€ ha’') provided through the LPR are 
listed in Table 2. 

Area related compensatory allowances were determined from LVMR (1999), a 
manual that provides standard rates for machinery used in agriculture in Baden- 
Wirttemberg, in combination with the current edition on data on landscape tending 
published by the Committee for Technology and Construction Industry in 
Agriculture (Kuratorium fiir Technik und Bauwesen in der Landwirtschaft e. V.) 
(KTBL, 1998). 


4.3. Habitat design, species protection, habitat and landscape tending 


The following measures can be supported and financed to preserve and secure 
habitats or specific objects, and to retain the scenery: 


"contracts with landowners or land users targeted at habitat tending; 

« different types of measures, which includes supportive funds for the 
establishment or improvement of ecologically significant landscape elements 
or habitats characteristic for a certain bio-region; and 

=" measures of habitat tending devised by the State and conducted by 
maintenance crews. 


In many cases, small scale measures restricted to certain localities will suffice to 
yield appropriate success. Such measures often are implemented in the context of 
established, large scale programs to protect species such as grassland breeders or the 
white stork. Such projects are conceived, and subsequently implemented state wide 
at certain hot spots. 

Funds allocated to such measures cover up to 90% of the eligible cost. Funds are 
mainly allocated to farmers, but other persons, communities or landowner and user 
co-operatives according to the Land Consolidation Act (Flurbereinigungsgesetz) 
may also participate. 


4.4. Land acquisition and elimination of factors causing disturbance 


Acquisition of land for conservation purposes is an indispensable means to secure 
habitat and to resolve conflict. In fact, besides the designation of reserves and 
landscape tending including conservation contracts, land purchase is the most 
effective nature conservation tool. In many cases, valid user privileges that 
contradict conservation targets can only be relieved, if the land in question is in fact 
purchased. 
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Table 2. Examples of compensatory allowances provided through the LPR (€ ha’). Stage 1 
indicates lower, stage 2 higher soil fertility according to standard measures. 





MEASURE LOW PRIORITY 
QUALTY PLOTS 
PLOTS 





stage 1 | stage 2 





Introduction or continuation of low-intensity 
use on arable fields 

= whole field 375 485 540 
= field margins or specific patches in a field 475 585 640 
Change of usage pattern from arable field to 
extensive grassland with at least 2 cuts (tending 
os management or low-intensity use) 





normal timing of the cut and reduced 465 470 475 
fertilisation 

= normal timing of the cut and no fertilisation 585 675 690 

= cut delayed by 4 weeks and reduced 630 750 780 
fertilisation 

= cut delayed by 4 weeks and no fertilisation 655 785 805 





Introduction or continuation of low-intensity 
grassland use (including pasturage) 





= normal cut time and reduced fertilisation 195 195 195 

= normal cut time and no fertilisation 225 345 415 

=" cut delayed by 3 weeks and reduced 255 390 470 
fertilisation 

= cut delayed by 3 weeks and no fertilisation 270 420 505 

=" cut delayed by 4 weeks and reduced 270 420 505 
fertilisation 

= cut delayed by 4 weeks and no fertilisation 290 420 505 

=" cut delayed by 6 weeks and reduced 295 420 505 
fertilisation 

= cut delayed by 6 weeks and no fertilisation 310 420 505 

Change of usage pattern from mowing to low- 650 650 650 


intensity cattle grazing 
Abandonment of arable land 























= without keeping the patch open 360 555 610 

=" keeping the patch open, appropriate 470 770 825 
measures specified 

Abandonment of grassland use 170 440 545 





Compensations listed in Table 2 will increase for additional effort: 

7 measures directly promoting species protection by up to 80 € ha” 

7 using a cutterbar rather than a power-takeoff-operate mower mechanism by 25 € per ha and cut 
Compensatory allowances will increase for the introduction or maintenance of low-intensity use of 
grassland on steep slopes (including pasturage) 

7 for slopes 25% - 35% by 100 € ha"! 

. for slopes >35% by 160 € ha! 
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Close co-operation with NGOs is one of the pillars of nature conservation in 
Baden-Wirttemberg. This holds not only for the largely voluntary participation in 
measures associated with landscape care, but also for the traditional purchase of land 
for conservation purposes. LPR subsidies in such cases cover 90% of the eligible 
cost. Accordingly, land purchase by cities and communities is co-financed through 
LPR funds. Levels of LPR co-financing can be as high as 70% in such cases. 

If the state purchases land for conservation purposes, then conservation 
administration and financial administration closely co-operate. Based on a 
professional assessment, the conservation administration recommends the plots to be 
bought. The financial administration will actually complete the purchase. 

Besides providing financial support for land purchase, the State of Baden- 
Wirttemberg will also compensate for the abandonment of usage that causes 
disturbance in reserves (e.g. removal of buildings). 


4.5. Investments in the primarily public interest 


For economic reasons, the pressure toward intensification of agricultural use has 
increased during the past decades. Wherever intensification is limited by 
topography, soil quality or climatic factors, abandonment becomes a significant 
threat. In Baden-Wiirttemberg, both alternatives, intensification and abandonment, 
lead to a loss of species richness in the cultural landscape context. In order to 
support cost efficient, large scale (area) agricultural use on land that is important for 
nature conservation, appropriate investments by farmers can be backed with state 
funds through the LPR. Farmers and communities can claim up to 90% of the 
eligible cost for buildings, technical infrastructure or machinery. Awards are 
provided in co-ordination with the agricultural funding programs targeted at 
individual farms. The precondition for granting funds to facilitate investments is the 
predominantly public interest of nature conservation, landscape tending and the 
preservation of the cultural heritage associated with land use and the resulting 
landscape. 

A new and significant development in the context of conservation and landscape 
tending is the option to link LPR support to processing and marketing of agricultural 
products (improvement of the market structure). Funds provided through this LPR 
section are intended to foster partnership and co-operation between farmers, the 
processing and trading enterprises, and consumers. In particular in the context of the 
“Projekt des Landes zur Erhaltung und Entwicklung von Natur und Umwelt” 
(PLENUM) -— “Project of the State for the Preservation and Development of Nature 
and the Environment” — there are options to support the implementation of 
marketing structures as a keystone pillar for ecologically oriented, regional 
development. Within the PLENUM project areas, conservation targets are achieved 
on a large scale (area) by voluntary co-operation of the local players. In predefined 
areas with integrative approaches to nature conservation (i.e. PLENUM areas), or in 
areas with concepts to secure minimum land use, investments targeted at improving 
the processing and marketing of agricultural products can be subsidised by up to 
40% of the eligible cost. Funds may be provided for construction, technical 
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infrastructure and preliminary planning. Provision of funds is co-ordinated with 
agricultural programs that are targeted at the improvement of the market structure. 
As above, the precondition for the provision of funds is a predominantly public 
interest in the investment, a public interest that is inherent in investments serving 
nature conservation, landscape tending and the preservation of the cultural heritage. 

Professional institutions or institutions based on volunteer contributions also 
need support in the investment sector. In order to support investments in connection 
with conservation efforts, farmers, associations, NGOs, or other individuals may be 
granted funds for construction, inventory, improvement of infrastructure, vehicles, 
and machinery. LPR allowances in such cases my cover up to 90% of the eligible 
cost. 


4.6. Services primarily in the public interest 


Securing a functional network of corridors between habitat patches is an important 
task for nature conservation in agricultural landscapes. Extant semi-natural patches 
and elements that characterise the landscape are to be preserved as a habitat of 
endangered animals and plants, and as corridors or stepping stones that permanently 
connect biological communities. In this context, communities may commission the 
development of appropriate concepts to define targets according to bio-regional 
properties and monitor implementation. Development of such concepts and 
counselling in connection with implementation can by funded through the LPR. 
Matching funds provide up to 70% of the eligible expenses for such services. 

Besides investments targeted at improved market access, concepts for successful 
processing and marketing of quality farm products are subsidised. This includes 
organisational cost linked to the establishment of producer co-operatives conceived 
in order to bundle the supply of products. Usage patterns that are concordant with 
nature conservation can be permanently implemented only, if marketing structures 
allow for the producer to obtain a price in the market place that is higher as 
compared to yields from intensive mass production systems (see Joos, this volume; 
see Dieterich, this volume). A higher price is essential to compensate for additional 
labour and higher cost of production associated with low-intensity use. Today, the 
establishment of successful marketing structures in many cases is based on concepts 
that are drawn up by professionals. In areas with an integrative approach to nature 
conservation (PLENUM-areas) and areas with an approved plan on how to secure 
minimum land use, co-operatives between producers, processors and traders of 
agricultural products may obtain subsidies in order to draw up marketing concepts. 
In the case of producer co-operatives, organisational cost can also be subsidised 
through LPR funds. 

Relative to the total amount of funds provided to measures in the service sector, 
a high significance is attributed to support the delineation of plans for development 
and future maintenance as it relates e.g. to Natura 2000 reserves. This includes 
counselling in the context of the introduction and implementation of such concepts 
(continued management). Limited to project related concepts and counselling, 
communities may obtain up to 70% of the funds invested. Accordingly, individuals 
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may even obtain up to 90% of the eligible cost for management plans and 
counselling related to project implementation. 


4.7. Financing and acceptance 


In the context of the European Agricultural Guidance and Guarantee Fund 
(EAGGF), Guarantee Section, the EU contributes matching funds to different LPR 
measures according to the Council Regulation 1257/1999. Usually, the EU will 
contribute 50%. 

In the year 2002, approximately 22 million € were spent on measures supported 
through LPR. funds The EU contributed 4 million €, and the State of Baden- 
Wirttemberg 18 million €. Overall, 12 million € were assigned to measures relating 
to landscape tending on farmland or on plots without profitable use. 

The acceptance of measures funded through the LPR is high. Within the frame of 
the "Gemeinsamer Antrag" 5,500 applicants have applied for compensatory 
allowances through the LPR measure "Conservation Contracts". And there are about 
3,000 additional applications (mostly communities, NGOs and other associations) 
for short-term measures not covered by conservation contracts. 
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Chapter 11 


THE EFFECTIVENESS OF 
AGRI-ENVIRONMENT SCHEMES AS A 
TOOL TO RESTORE BIODIVERSITY 
IN DUTCH 
AGRICULTURAL LANDSCAPES 


Frank Berendse and David Kleijn 
Nature Conservation and Plant Ecology Group, Wageningen University, The 
Netherlands 


1. INTRODUCTION 


Over the last few decades, land use in Europe has increasingly become polarised: 
agricultural land in marginal areas has been abandoned, while the use of more fertile 
and easily accessible land has been strongly intensified (MacDonald et al., 2000). 
Both processes have had considerable negative impacts on biodiversity in 
agricultural areas (Donald, Green & Heath, 2001; Kleijn & Verbeek, 2000). As a 
result of the EU Common Agricultural Policy (CAP), agricultural intensification has 
been greatly accelerated, which has led to drastic reductions in the populations of 
many wild plant and animal species that used to be characteristic of farmland (Krebs 
et al., 1999). 

By the year 2000 the farmland birds in the United Kingdom on average had 
declined to less than 60% of their numbers in 1970, while such a change was not 
apparent in the average population size of all British bird species (DEFRA, 2000). It 
is striking that this rapid decline seemed to start approximately just after the United 
Kingdom joined the European Union and the British countryside began to 
experience the consequences of the CAP. 
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Likewise, in the Netherlands populations of many farmland birds declined. Here, 
60% of the 27 species typical of farmland have been significantly reduced in 
population size since the seventies (Bijlsma, Hustings & Camphuisen, 2001; 
SOVON, 2003). Among them, 11 species declined by more than 50% and 6 species 
by 80% or more. Species that have almost disappeared from the agricultural 
landscape include the ruff (Philomachus pugnax), the common snipe (Gallinago 
gallinago), the skylark (Alauda arvensis), the tree sparrow (Passer montanus), the 
ortolan bunting (Emberiza hortulana) and the corn bunting (Miliaria calandra) 
(SOVON, 2003). A detailed study on bird population change in the central part of 
the Netherlands showed that 12 out of the 15 species characteristic of farmland had 
declined by more than 50% between 1973 and 2002 (Fig. 1). 
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Figure 1. Percent change in the population size of breeding bird species characteristic of 
farmland in the Gelderse Valley (central part of the Netherlands) between 1971- 
1973 and 2002. Change in population size was estimated based on counts of bird 
territories in 15 grid cells of 1 by 1 km. 


In 1992 the EU passed its Agri-Environment Regulation 2078/92 to help member 
states reverse these developments by means of agri-environment schemes (see 
Baldock, this volume). The regulation recognised the financial burden often 
associated with more environmentally beneficial management practices. It therefore 
intended to contribute to the income of the farmers providing environmental 
services. Costs for agri-environment schemes are partly financed through the EU 
budget (usually 50%). At present, roughly 20% of the farmland area in the European 
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Union is under some kind of agri-environment programme. The associated cost 
represents about 4% (1.7 billion € annually) of the EU’s total expenditure on the 
CAP and is expected to rise to 10% or more in the near future (EC, 1997). 

Agri-environment schemes cover a wide range of measures (see Haber & 
Fehrenbach, this volume). Measures differ depending on aim, country or even 
region. But they have in common that farmers are being paid to adapt the 
management on (parts of) their farm in favour of biodiversity, environment or 
landscape. Farmers participate on a voluntary basis, but once they enter a 
management agreement they are obliged to adhere to a specified set of management 
regulations. 

The question is, whether the implementation of these schemes will be sufficient 
to restore the former biological diversity on farmland. In a European Union 
evaluation report on agri-environment schemes it was conceded that evaluation can 
be extremely difficult and that baseline data are necessary before firm conclusions 
can be drawn about the schemes’ effectiveness (EU, 1998). Building such baseline 
data sets requires substantial effort in the early stage of programme implementation. 
In most member states these data have not been collected. 

A review of evaluation studies in the Netherlands revealed that these studies 
either lacked baseline data (data collected either before implementation or in control 
areas without management agreements), or lacked a robust design and statistical 
analysis. The lack of appropriate time sequence data allowing for the effectiveness 
of agri-environment schemes to be evaluated, led us to a study that uses a pairwise 
comparison between farms without management agreements and farms that have 
had a management agreement over an average period of six years (Kleijn ef al., 
2001). 


2. DESIGN OF THE STUDY 


We used a pair-wise comparison of grassland sites that had long-running 
management agreements (6 years on average) with nearby conventionally managed 
sites. The two fields forming a pair were within | km of each other; they were 
similar in size, located in similarly structured parts of the landscape, and had the 
same soil type and groundwater table. In all cases, the two fields were within target 
areas for management agreements designated by the Provincial authorities (see 
Baldock, this volume). Therefore, we assumed that there were no initial systematic 
differences in biodiversity between control fields and fields with management 
agreements. This approach allowed us to determine the impact of these contracts 
within a single growing season. The better approach, monitoring biodiversity on 
paired fields at the start of a management agreement, and re-sampling the same 
fields 5 or more years later, would not have allowed us to rapidly come up with an 
answer in relation to program effectiveness. 

In 2000, we surveyed plants, birds, hover flies (Syrphidae) and bees, in nine 
different areas (3 on clayey soils, 3 on peat, and 3 on sand) throughout the 
Netherlands. For each soil type, the 3 areas were randomly selected from a list that 
satisfied a few minimum requirements (a.o. with respect to the number of farms with 
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management agreements). Within each area we selected 3 to 7 field-pairs (total 78 
fields). The effect of management agreements on birds was measured at different 
spatial scales ranging from the chosen fields (average size 2.0 ha) to 12.5 ha plots 
around the fields. As management prescriptions that aim at diverse vegetation in 
Dutch grasslands are predominantly restricted to the edges, sampling of plants, 
hover flies and bees focussed on the field margins. 

On each field, plant species composition was determined in 20 quadrates of 2 x 
10 m. Quadrates were parallel to, and directly bordered the ditches separating the 
fields (some very small fields were sampled with fewer quadrates). As many farmers 
declined access to the centre of the field, a single estimate of the species 
composition was made for the entire field centre by walking around the field and 
noting all the species observed. Birds were surveyed during five field visits between 
22 March and 20 June. All bird encounters were recorded on a map. Subsequently, 
the number of birds holding territory on each field was assessed using a method 
developed by the Breeding Bird Monitoring Project (Van Dijk, 1996). This method 
resembles the one used by the Common Bird Census in the UK. Birds were also 
surveyed in 12.5 ha plots surrounding the immediate sample sites (fields). The 12.5 
ha plots surrounding control fields contained conventionally managed fields, only. 
Because it was impossible to find 12.5 ha plots homogeneously covered by 
management agreements, the 12.5 ha plots surrounding the sample sites with 
management agreements contained fields with management agreements as well as 
conventionally managed fields. Hover flies and bees were sampled simultaneously 
by collecting all observed specimens in a 1 m wide “belt”, while walking a transect 
for 15 minutes at a constant pace along the field edge (Banaszak, 1983). Specimens 
were subsequently identified in the laboratory. Samples were obtained at monthly 
intervals from May to August. Fields within a pair were always sampled on the same 
day. 

We distinguished between management agreements aimed at waders (the most 
important group of birds in Dutch agricultural grasslands) and those aimed at plant 
species richness. The “wader agreements” primarily included the postponement of 
mowing and other disturbing agricultural activities, while the “botanical 
agreements” required both postponed mowing and reduced application of fertilisers. 
Thus, analysis of the effects on waders was performed on a subset of field-pairs with 
“wader agreements” only. A number of fields had both “wader agreements” and 
“botanical agreements”; these were included in both subsets. Effects on the non- 
target groups, bees and hover flies, were analysed irrespective of the type of 
agreement. The study had an unbalanced design (unequal numbers of pairs nested 
within areas). Therefore, we used the Residual Maximum Likelihood method 
(REML) (Patterson & Thompson, 1971), followed by Wald-Tests rather than 
ANOVA to test for effects of management agreements. For most individual species, 
as well as for some species groups, the data set contained a high number of zero- 
counts. These data were analysed by means of Generalised Linear Models (GLM) 
with a logistic link function and assuming a binomial error distribution, followed by 
a likelihood ratio test (or G-test). The models included the factors site, pair, and 
management agreement. Both site and pair were considered as replications. Since 
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effects of management agreements on the insect groups differed markedly between 
sampling periods, analysis of these species groups was performed for individual 
sampling periods. 


3. RESULTS 


Management agreements designed to enhance plant species diversity on entire fields 
or field margins did not have any positive effect on plant species richness along field 
edges. No significant differences in the abundance of the most frequently observed 
edge species was found between fields with management agreements and 
conventionally managed fields (Kleijn et al., 2001). Furthermore, we did not find 
any correlation between age of the agreement and effect as measured by the 
difference between control field and field with management agreement (data not 
shown). Overall, we recorded 268, mostly very common vascular plant species in 
31,000 m? of field edge. On average, edges accounted for 96% of a field’s total 
species richness, and 66% of all the species encountered along the edges were never 
found in the field centre. Interviews with farmers revealed that nitrogen input on 
fields with management agreements was lower than on conventionally managed 
fields (103 versus 258 kg N ha’ yr’). Despite this considerable reduction in 
fertiliser inputs, the current level of inputs, in combination with background nitrogen 
deposition rates of 35-55 kg N ha’ yr! (Berendse, Aerts & Bobbink, 1993), may 
still be too high to promote the development of a more species-rich vegetation, or to 
facilitate the establishment of less competitive species. Additionally, seed sources in 
intensively used agricultural landscapes are scarce. Therefore, even if site conditions 
are favourable, limitations to dispersal may prevent actual establishment of new 
plant species (Bakker & Berendse, 1999). 

Species richness of hover flies was higher on fields with management 
agreements as compared to the controls. However, only the initial survey in May 
contributed significantly to this difference. In May, fields with management 
agreements had not yet been mown or grazed, whereas most conventionally 
managed fields were. The bee fauna in Dutch agricultural landscapes is very poor. 
On the average, we found only 1.7 species per field; and 85% of all the individuals 
caught belonged to just three species: the honeybee Apis mellifera, and the 
bumblebees Bombus pascuorum and B. terrestris. Despite the low number of 
observed species, we found a positive effect of management agreements on the 
number of bee species. 

Most management agreements in the Netherlands focus on the maintenance of 
wader bird populations. To reduce egg and chick mortality, management agreements 
oblige farmers to postpone agricultural activities such as mowing to a set date in 
June or July. Surprisingly, the total number of territories of waders or other bird 
species, and the number of breeding bird species was equal in the blocks with and 
without management agreements (Kleijn et a/., 2001). At the scale of the individual 
sites, breeding territory densities of the black-tailed godwit (Limosa limosa), the 
redshank (Tringa totanus), the meadow pipit (Anthus pratensis) and the mallard 
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Figure 2. Density of the four most common wader bird species on conventional fields and 
fields with management agreement. Fields had an average size of 2.0 + 0.17 ha. 
a: p = 0.056; b: p < 0.05. 





(Anas platyrhynchos) were similar in fields managed conventionally and fields 
under a management agreement. Oystercatcher (Haematopus ostralegus) and 
lapwing (Vanellus vanellus) occurred at even lower densities in the fields with 
management agreements as compared to conventionally managed sites (Fig. 2). At 
the scale of the 12.5 ha plots, all species showed similar territory densities in the 
areas with and without agreements. It is surprising, that none of the species showed 
a clear preference for fields in which the mortality of their eggs and chicks was 
reduced by the postponement of mowing and other disturbances resulting from 
agricultural activities. 

A possible explanation for the poor effectiveness of the investigated agri- 
environment schemes is that they had not been applied long enough for the expected 
positive effects to emerge. However, an analysis of the relation between the number 
of contract years and the within-pair difference between total densities of waders on 
managed and conventional fields showed that longer contract periods did not cause a 
more positive or a more negative effect of the agreements (Fig. 3). 


4. DISCUSSION 


It has been shown in several Dutch studies that postponing agricultural activities 
reduces egg and chick mortality and increases reproduction in wader birds 
(Beintema & Miiskens, 1987; Schekkerman & Miskens, 2000). It is therefore 
surprising that management measures increasing reproductive success do not lead to 
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Figure 3. Relationship between age (duration) and the effect of management agreements 
aimed to support waders. The effect was calculated as the difference between the 
total number of wader bird territories on fields with management agreement and 
that on the paired control field. Average field size was 2.0 + 0.17 ha. 





higher local densities. Similarly, studies on the effects of physical nest protection 
(Musters et al., 2000) have shown that such protection benefits the hatching success 
of black-tailed godwits and lapwings, while nest densities did not increase in the 
areas where such measures had been taken. Apparently, the surplus of fledged 
chicks migrated to the surrounding area. Skylark populations in England were found 
to have a relatively high hatching success in fields with winter wheat, while the 
preference for this crop type was relatively low (Donald, Green & Heath, 2000). 
Thus, in both cases individuals did not show a preference for supposedly superior 
habitat. An important question is whether in the rapidly changing agricultural 
landscape, the environmental cues that birds use for the selection of breeding 
habitats are still those that are most appropriate. 

Many environmental factors in the agricultural landscape have changed during 
the past 40 years. Changes that are particularly relevant include: increased mowing 
frequency, increased cattle density, increased fertilisation, increased application of 
pesticides and antihelmintica, lowered water tables, changed cropping rotations and 
large scale hedgerow removal. The important questions are: (a) how did these 
changes affect the different phases of the life cycles of farmland birds and other 
species; and (b) do the present agri-environment schemes sufficiently counter the 
decline of bird habitat quality. Management agreements frequently include only 
those measures that can easily be incorporated into agricultural practice. Other, more 
complex and far reaching measures that might be essential for a variety of species 
are often excluded (e.g. restoring former groundwater levels). Such measures might 
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have too strong economic implications and frequently have negative consequences 
for neighbouring farms as well. 

In the United Kingdom, monitoring programs have shown clear positive effects 
from agri-environment schemes on four bird species: grey partridge (Perdix perdix), 
corncrake (Crex crex), stone-curlew (Burhinus oedicnemus) and cirl bunting 
(Emberiza cirlus) (Peach et al., 2001; Green & Gibbons, 2000; Green, 1995). The 
study on the effects of Countryside Stewardship Schemes (CSS) on cirl bunting 
populations in south Devon reported that agreements to provide grass margins 
around arable fields and weedy winter stubbles resulted in a rapid increase of the 
species (Peach et al., 2001). Grey partridge populations have been shown to benefit 
from adapted management in combination with the destruction of common predators 
during spring and summer. Corncrakes increased by 23% between 1993 and 1998, 
which coincided with both management agreements on farmland and the 
establishment of several specific nature reserves (Green & Gibbons, 2000). A 
programme that aimed to restore the stone-curlew population in south England 
included heavy grazing and tilling of fields to maintain the required very short and 
open vegetation, but also the employment of wardens to draw farmers’ attention to 
the presence of stone-curlews on their land and even to hold the chicks during 
cultivation activities. In each of these three cases, the measures that were taken in 
addition to the management agreements contributed largely to the positive effects 
observed. 

In the intensive and very costly schemes described above, all efforts went into 
habitat management aimed at only one species, while other more common, but 
declining species were left out of consideration. An important question is whether 
the habitat improvements aimed at one target species can finally lead to the 
restoration of the whole spectrum of biological diversity that was formerly present in 
these agricultural landscapes. 

A recent review of evaluation reports about the effects of agri-environment 
schemes throughout Europe showed that in the majority of the studies the schemes 
did not have positive effects on vascular plant species (Kleijn & Sutherland, 
personal communication). The number of studies that showed positive effects on 
bird populations was about equal to the number of studies that revealed no effects or 
even negative effects. However, the majority of the studies that had focussed on 
insects showed positive effects. Apparently, within a short time period, delayed 
mowing leads to taller vegetation that seems to attract more insect species than 
grasslands that are frequently and early mown 

The effects of packages of management regulations on the dynamics of bird or 
plant populations on farmland are complicated and difficult to predict, even when 
results from preceding long-term experiments are available. For this reason, it is an 
essential prerequisite to monitor the in situ effects of management agreements, 
including the period before the start of the agreement and in control areas without 
agreement. The important question for the coming years is whether broad scale 
implementation of agri-environment schemes will be sufficient to relax all relevant 
limiting factors, so that the biodiversity on farmland can really recover from the 
EU’s former agricultural policy. 
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Chapter 12 


THE PIG GRAZING PROJECT: 
PROSPECTS OF A 
NOVEL MANAGEMENT TOOL 
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1. INTRODUCTION 


The importance of low-intensity agriculture for maintaining a diverse cultural 
landscape in Europe is widely recognised (Beaufoy, Baldock, & Clark, 1994; Bignal 
& McCracken, 1996; Plachter, 1996; Bignal & McCracken, 2000). A large number 
of animal and plant species depend on extensive and continued land use. Traditional 
pasturing systems — like transhumance (seasonal movements of livestock) — play an 
important role in maintaining a high species diversity. 

In Europe, extended and extensively used farmed areas of high conservation 
value are mostly restricted to remote or mountainous regions. In Germany, the 
remaining marginal areas with poor production potential are strongly affected by the 
decline of sustained land use (Losch & Dosch, 1997). In the densely populated and 
highly industrialised countries of central Europe, low-intensity pastoral systems 
have almost disappeared, and this trend continues. 

The reestablishment of traditional pasturing systems is unlikely to succeed: the 
environmental, social, and economic factors shaping these systems are closely 
intertwined. An artificial implementation focussing on material aspects (certain 
management regimes, income) cannot re-create and mimic the important 
prerequisites for sustainable implementation that are also tied to emotional bonds of 
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the farmer to “his” landscape (Plachter, 1996). Therefore, especially in the Less 
Favoured Areas (LFA's) of Europe, the Mediterranean region and the central and 
eastern European (CEE) countries, the protection of land-use systems embedded in a 
functional social context is of prime importance for conservation on a landscape 
scale (McCracken & Bignal, 1998). Protection of conservation values tied to cultural 
landscapes calls for approaches directly targeted at agricultural policy: the 
integration of effective support for low-intensity use into Agri-Environment 
Schemes (AES) and the strengthening of the so-called Second Pillar” of the 
Common Agricultural Policy (CAP) and Rural Development Programs (RDP) in 
particular (Bignal & McCracken, 2000; see Baldock, this volume). 

The development of integrative concepts for the long-term protection of cultural 
landscapes ranks high on the agenda of German conservation authorities (Finck et 
al., 1998; Riecken, Finck & Schréder, 2001) because extensively used habitat types 
are listed among the most threatened (Riecken, Ries, & Ssymank, 1994). Such 
concepts have to deliver results for conservation, but at the same time have to fit the 
socio-economic environment. The farmer is due an income commensurate with his 
effort, but he also needs to identify with the achievements of his work (e.g. 
satisfaction from improvements in landscape health or preservation of traditional 
landscape patterns) (see Joos, this volume; see Dieterich, this volume). 

In this context, large-scale and low-intensity grazing using different kinds of 
livestock has increasingly received attention from conservationists and ecologists 
alike (Redecker et al., 2002). However, the possibility of using pigs has generally 
not been taken into account when discussing low-intensity grazing regimes. This is 
despite the fact that pigs are well adapted to grazing in habitats that are difficult to 
cultivate such as floodplains, wet pastures, fallows and former military training 
grounds. Furthermore, the pigs' unique rooting behaviour creates distinct habitat 
patches for species that depend on early successional stages (Hill, K6stermeyer & 
Beinlich, 2000). 

This chapter deals with a study of pig grazing as a potential management 
approach to preserve traditional landscape qualities, and to support endangered 
species and thus foster conservation values. The chapter summarises results relating 
to nature conservation and environmental aspects, and highlights problems arising 
from a socio-economic, legal and veterinarian point of view. 


2. THE IMPORTANCE OF PIG-GRAZING: PAST AND PRESENT 


2.1. Historic situation 


Early descriptions of outdoor pig keeping date back several thousand years — e.g. to 
ancient Egypt (Fig.l, see Beinlich & van Rhemen, 1999). Until the beginning of the 
last century, swine herding was the predominant pig-keeping system. Pigs were 
deliberately driven into swamps, fens and wet grasslands, whereas cattle and sheep 
that are highly susceptible to parasites and other disorders were mainly kept in drier 
pastures. 
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Figure 1. Grazing pigs (bottom right corner) on an Egyptian painting (approx. 1450 b.c.) 
(from ten Cate, 1972). 


Traditional pig-keeping systems always incorporate communal pasturing systems 
(“Allmende”). This includes woodland grazing in autumn — a practice that even 
today is economically significant in the Iberian peninsula (Daza Andrada, 1998). In 
autumn, all other livestock was banned from the forests in order to allow for the 
fattening of pigs on acorns and beechnuts. The great economic importance of the 
autumn mast during the Middle Ages is illustrated by the following figures: the 
Lushardwald near Karlsruhe (size 60 km?) was grazed by up to 20,000 pigs. Similar 
numbers are reported for the Reinhardswald (Hesse). During these times, the value 
of forests was not calculated in terms of the amount of timber present, but in terms 
of the number of pigs that could be grazed (masted) in a particular forest (ten Cate, 
1972; Plochmann, 1979). Pig herds, usually consisting of 35-45 animals, were 
moved up to 100 km to reach suitable sites. 

In the 19" century, the communal pasturing systems and woodland grazing were 
abolished in Germany (Beinlich & van Rhemen, 1999). Swine herding was thereby 
deprived of its economic base. As a consequence, more and more pigs were moved 
to stables. Individual care, feeding and health inspection is much facilitated in this 
environment. Moving pigs to stables opened the door for intensification and mass 
production. This resulted in a trade-off between efficiency and several new 
problems. Pigs that are crowded in large groups experience severe behavioural 
change (e.g. ear- and tail-biting), they are less resistant to diseases, and as a rule 
have to be prophylactically treated against disorders of all kind. Extreme economic 
vulnerability of mass keeping to fatal infections such as swine fever, a highly 
contagious viral disease that causes high mortality rates, adds to the problem. 

Stocks of traditional pig breeds started to dwindle in most of central Europe, 
when outdoor pig keeping declined. Loss of genetic variety diminishes the potential 
for future breeding success in domestic stocks. Old breeds like the Deutsches 
Weideschwein (German Grazing Pig) used to be well adapted to harsh outdoor 
conditions and extensive grazing as a suitable means of keeping. Fortunately, in the 
last two decades, retro-breeds of the German Grazing Pig have been developed 
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(Diippeler Weideschwein) (Plarre, 1999). These retro-breeds, and remaining old 
breeds, offer good prospects for extensive outdoor pig keeping. 


2.2. Latest trends 


Outdoor pig keeping in the EU has become a new issue in agricultural production in 
recent years. Mainly in the UK and in Denmark, farmers have started intensive 
paddock systems to reduce the cost of stabling. However, modern pig breeds cannot 
satisfy their nutritional demands by roughage alone and high protein supplements 
have to be supplied in large quantities. Mast with high quality fodder results in 
considerable nitrogen input (faeces and liquid manure), and renders such systems 
unsuitable for nature conservation purposes. 

Whereas economic viability and animal health problems associated with 
intensive systems are well understood, comparable data on low-intensity systems are 
quite scarce. Knowledge concerning the influence of outdoor pig keeping on the 
biotic environment is particularly deficient ( Himmler & Hiinerfauth, 1996; 
Beinlich, 1998; Beinlich & van Rhemen, 1999). 


3. PROJECT RATIONALE 
3.1. Why use pigs in conservation management? 


Contrary to common perception, pigs are omnivores that typically satisfy a large 
proportion of their nutritional demand by grazing. Their roughage intake can reach 
18 kg animal! day’ (Bogner & Grauvogel, 1984). Unlike other livestock, pigs 
exhibit a unique feeding strategy to acquire sub-surface food. By rooting the soil, 
they gather rhizomes, roots, insects, earthworms and small rodents. 

While considered a problem from the farmer’s point of view, disturbance in the 
grass sward may be particularly interesting for conservation management. Rooting 
generates microstructures such as bare soil or small puddles. On wet soils and in 
active floodplains in particular, it may partly simulate or enhance floodplain 
dynamics. Such dynamics has been lost along regulated rivers and streams in central 
Europe. The higher habitat diversity and the intricate interlock of different 
microstructures as well as microstructure turnover (temporal dynamics) will yield 
higher species richness on pig pastures than on conventionally grazed grasslands. 
Early successional species and inferior competitors are expected to be the main 
beneficiaries. 

Pig-pastures are well known for harbouring a specific and endangered flora. In 
Germany, the last specimens of the fern Marsilea quadrifolia were found on pig- 
pastures in the upper Rhine valley. When the pigs disappeared, the fern became 
extinct (Nebel et al., 1990; Schneider-Jacoby & Ern, 1990). Several other species 
that nowadays are rare and endangered, e.g. Pilularia globulifera, Ludwigia 
palustris, Elatine alsinastrum, E. hydropiper, Lindernia procumbens, Cyperus 
fuscus and Limosella aquatica, occurred regularly on pig pastures (Philippi, 1969; 
Nebel et al., 1990; Quinger, 1993). Most of these plant species are characterised by 
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producing a persistent seed bank (Poschlod, 1993). Even after a long absence in the 
vegetative state, the seed bank will enable these species to quickly take advantage of 
suitable conditions. The generation of suitable conditions is closely linked to 
disturbance. 

The importance of traditional pig-pastures for nature conservation by fostering 
biodiversity is illustrated by several studies conducted in the Sava floodplain in 
Croatia (Gugic, 1996; Hill, Beinlich & Plachter, 1999; Poschlod et al., 2002; 
Schneider-Jacoby, 1993). There, large-scale and low-intensity communal pastures 
with mixed livestock grazing — suckler and dairy cattle, horses and pigs — still exist. 
Plant and animal diversity on such pastures is exceptionally high. This includes a 
number of plant (e.g. Ludwigia palustris, Gratiola officinalis, Mentha pulegium) and 
animal species (e.g. black and white stork, fire-bellied toad, damselflies such as 
Ischnura pumilio and Lestes barbarus) considered severely endangered in other 
parts of central Europe (Beinlich, 1998). 

In Germany, plant species richness on extensive pig-pastures in the Elbe 
floodplain and in the Weserbergland increased by up to 30% within just one year 
after the introduction of domestic pigs (Micklich, 1996). The patches of bare soil 
allowed poor competitors (pioneer species) to establish seedlings in the otherwise 
densely vegetated pastures. At the same sites, ground beetle diversity increased as 
well (Kreyer et al., 2000; Herold, 2001). 


3.2. Low-intensity pig-pastures as an approach to landscape management — an 
interdisciplinary research project 


The research on low-intensity pig-pastures was conceived as a joint effort of 3 
universities and 2 consulting firms. It was initiated in September 1999 and lasted for 
3.5 years. The aim of the project was to study and evaluate the effects of low- 
intensity outdoor pig keeping on the environment. Data collection focussed on the 
effects on flora and fauna. However, the interdisciplinary approach also 
encompassed research on relevant soil properties, animal health, animal welfare 
(behaviour), and socio-economic parameters (marketing). 

Study sites were located in 3 geographically distinct regions of Germany (Fig. 
3): 


= Lenzen (Brandenburg): meadows in the lower Elbe floodplain. 

=  Bellersen and Eggelwiesen (Northrine-Westphalia): hill country of the river 
Weser: 
= Bellersen-Bruchtaue: meadow along a creek; 
"  Bellersen-Schmandberg: fallow field on nutrient poor, thin, and dry soil 

(chalk); 

= Eggelwiesen: nutrient-rich fen. 

= Tieringen (Baden-Wiirttemberg): nutrient poor, dry grassland on chalk 
(mountain area). 
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Figure 2. Location of the study sites in Germany 


The sites were chosen to represent a wide range of different abiotic parameters: 
soil type (peat - limestone rendzina); soil moisture (wet - dry); elevation (20 - 850 m 
a.s.l.); and precipitation. Depending on the study region, different local and 
traditional pig breeds were used (Schwabisch-Hialler, Angler Sattelschwein, 
Diippeler Weideschwein). These breeds were believed to be the best adapted for 
successful keeping in extensive outdoor systems. 

Five pig pastures (outdoor corrals) were installed for the research project. Next 
to each pig pasture, a study site in a fallow pasture was established for comparison. 
At Bellersen, Tieringen and Lenzen additional study sites were located in 
conventionally used pastures (cattle-grazing) to further assess pig-grazing effects. 
Pig pastures differed in terms of grazing management. While pigs were kept on the 
pasture all year in Bellersen and Tieringen, grazing was limited to the summer (5 
months) in the Elbe floodplain at Lenzen. Finally, at Schmandberg and Eggelwiesen 
pig access was restricted to 6-8 weeks in spring or autumn (separate study sites). 

The project addressed two main questions: 

1. Does pig grazing cause species richness to increase in pastures? 

2. Does extensive pig pasturing with old breeds constitute a feasible socio- 

economic alternative to conventional habitat management (e.g. mowing), and 
to conventional mass animal production? 
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4. RESULTS 


4.1. General characteristics of pig pastures 


Pig pasturing transformed rather homogenous grassland into heterogeneous patches 
characterised by a variety of microhabitats and high temporal dynamics (turnover of 
microstructures). A consistent picture emerging at the different study sites was the 
intricate association between grassland and microstructures such as patches of bare 
soil, pioneer vegetation, weeds and small pools. 

From a conservation perspective, rooting is a desired activity performed by pigs. 
However, if densities in pig corrals on pastures are high, then rooting will cause the 
grass layer to be destroyed within a short time. Therefore, pigs held at high density 
in commercial outdoor corrals (intense production systems) are equipped with nose 
rings to prevent rooting. Alternatively, the pigs are kept on fields (e.g. grain 
stubbles, fields not re-seeded) rather than pastures. 

If pigs are kept on pastures year round, 2 sows ha”, including their piglets, 
appears to be the maximum density that still achieves conservation targets. This 
density will provide for complete rooting of the patch in the autumn, and at the same 
time allow for rapid regrowth on the patches in spring. As a consequence, even if 
patches are completely rooted in autumn, enough food will be available during the 
following summer. Low pig density as a basic requirement for conservation effects 
translates into the need for large areas if more than just a few animals are to be held. 

The situation is different on pastures that are only grazed for part of the year. If 
patches are stocked with pigs over short periods, up to 15 animals ha! may be 
appropriate to achieve conservation targets. On these pastures, patches most 
intensively grazed and rooted are located close to the pig shelters (huts), the feeding 
troughs, and the wallows. More distant areas on the pastures are sparingly 
frequented by the pigs. This allows patches with old grass, perennial weeds, or 
sedges to persist interspersed with bare soil and pioneer plant associations. It is 
significant for nature conservation purposes that the pigs preferably defecate near 
feeding troughs or huts as nutrient input therefore can be limited to a small area. 
This is important in the light of supplementary feeding (see section 4.3.1). 


4.2. Ecological implications of low-intensity pig grazing 


The increased habitat diversity on the pig-pastures is reflected in the high breeding 
bird density at the Eggelwiesen site — a formerly drained and nutrient-rich fen. Prior 
to pig grazing, the site was dominated by a tall, dense and homogenous vegetation 
composed of nitrophilous species (e. g. Urtica dioica, Galium aparine, Epilobium 
sp.). This vegetation constitutes a rather unattractive environment particularly for 
birds breeding in meadows. At sites dominated by nitrophilous plants, pig grazing 
caused an increase in species typical of semi-natural grassland and species that 
characterise tall herb and sedge communities in wetlands (Fig. 3). 

The corncrake (Crex crex) is particularly important for the evaluation of pig 
pasturing as a management tool suited to achieve conservation targets. In Europe, 
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Figure 3. Breeding density of selected bird species, compared between study sites at 
Eggelwiesen (pig pastures and fallow pasture) before (1998) and after (2001) the 
establishment of a pig-grazing regime. Species considered include: Locustella 
naevia_ (grasshopper warbler); Emberiza_ schoeniclus (reed bunting); 
Acrocephalus palustris (marsh warbler); Anthus pratensis (meadow pipit); Crex 
crex (corncrake). 


this very secretive bird is severely endangered in its entire range and is listed as a 
priority species in the European Birds Directive (EU 79/409). During the study 
period, between | and 3 calling male corncrakes were present on the pig pasture at 
Eggelwiesen. 

Other animal groups, e.g. ground beetles (Carabidae) and hover flies 
(Syrphidae), also seem to benefit from pig grazing. At the Schmandberg site (warm- 
dry conditions, calcareous substrate), species richness and activity density of 
carabids increased on the pig pastures (spring pasture and autumn pasture), but 
remained about constant on the fallow over the 3-year study period (Fig. 4). Xero- 
thermophilous species, in particular, find suitable conditions on the patches of bare, 
rocky soil generated by rooting pigs. As additional microhabitats became available, 
habitat specialists such as Callistus lunatus and Cicindela campestris moved in at 
this site (Hill, Beck & Beinlich, 2002). 

Hover fly species can be grouped according to habitat preference (Speight, 
Castella & Obrdlik, 2000) and are well suited to document and analyse changes in 
vegetation structure, and changes with respect to nectar-bearing plants in particular. 
On the pig pastures, species numbers associated with different cultural landscape 
types generally increased (Fig. 5). Therefore, pig pasturing achieves its primary 
objective — the preservation of communities associated with target landscape 
elements such as unimproved grasslands and wetlands. 
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Figure 4. Ground beetle (Carabidae) species richness and activity density (individuals per 
100 trapping days) at the Schmandberg site. Different treatments/management 
regimes compared. 
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Figure 5. Affinity of hover fly species (Syrphidae) to different macrohabitats. All study sites 
combined. Habitat grouping for species according to Speight, Castella & Obrdlik 
(2000). Culture macrohabitats includes anthropogenic landscape features except 
grassland. 
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Contrasting the development on the fallow site with the pig pastures, species 
typical for extensively used grasslands seem to benefit considerably from pig 
pasturing (Fig. 5). The positive response of hover flies is caused by more herbaceous 
and nectar-bearing plants in the pig pasture. In the wetland studied, the 
establishment of small, ephemeral pools in the rooting and the wallowing places was 
beneficial for hover fly species adapted to puddles and water saturated soil. 

Plant diversity increased on the treatment sites in the Elbe floodplain at Lenzen, 
but also on the plots established as controls (Fig. 6). The general trend toward higher 
species numbers may be caused both by general successional trends in the whole 
study area, and a steady increase in the intensity of sampling between 2000 and 
2002. The background trend can be assessed, and thus controlled, in this sampling 
design by comparing the different treatment effects within years. Prior to the 
establishment of pig grazing in 1999, the site of the future pig pasture had less 
species than any of the other sites. In each of the following years (2000 to 2002), 
species richness on the pig pasture was higher than on the reference sites (Fig. 6). 
The increase in phytodiversity on pig pastures mainly resulted from annual plants 
(therophytes) that are typical of early successional stages (Grime, 2001). Relative to 
total species richness, the proportion of other life strategies (Raunkiaer, 1910) did 
not change over the course of the observation period (Fig. 6). 


4.3 Socio-Economic considerations 


4.3.1 Conservation-oriented pig keeping: methods and cost 

Before 1999, when the EU passed a decree on basic hygiene requirements for pig 
keeping, it was possible to string outdoor pig corrals with a simple electric fence. 
Currently, the EU regulations require elaborate double fencing: a permanent outer 
grid that prevents passage of wildlife and an inner electric fence. In addition, the 
corral can only be entered through a security passage. Clothes and boots have to be 
changed inside the passage. Outdoor pig keeping used to be an attractive alternative 
from an economic perspective. However, the requirements dictated by the new EU 
regulations amount to considerable additional investment. This cost is particularly 
significant for low-intensity outdoor pig keeping, because few animals are to be held 
on large areas that subsequently have to be double fenced. 

A large corral relative to animal numbers (< 2 pigs ha’') is essential for achieving 
structural diversity in pig pastures. This translates into unfavourable economic 
conditions for conservation-oriented pig keeping, because costs are high for 
establishing and maintaining (fencing) large corrals. Additional costs are minor, 
because if hardened old breeds are used, sufficient shelter can be provided with 
simple huts even for sows that give birth to piglets during the winter. The floor of 
these huts has to be covered with straw. Other equipment needed includes troughs, 
wallows and a stand to feed and, if necessary, to hold the pigs for inspections. 
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Figure 6. Plant species richness according to life strategies (Raunkiaer, 1910) at 
Lenzen/Elbe. The 1999 record was obtained before pig grazing started. Life 
strategy groups include therophytes ('Thero', i. e. annual or biennial herbs and 
grasses that survive adverse conditions as seeds, e.g. Capsella bursa-pastoris, 
Myosurus minimus, Peplis portula); chamaephytes ('‘Chamae’, i. e. woody or 
evergreen plants with resprouting buds rising less than 50 cm above the soil 
surface, e.g. Lysimachia nummularia, Stellaria holostea); hemicryptophytes 
(‘Hemi', i. e. herbs and grasses with resprouting buds that are located on the soil 
surface, e.g. Agrostis stolonifera, Ranunculus acris); and geophytes ('Geo’, i. e. 
resprouting buds in the soil, e.g. Cirsium arvense, Elymus repens). 


Running cost in outdoor systems encompasses expenses for straw, energy, fence 
construction and maintenance, veterinary fees, replacement sows, and 
supplementary fodder. Supplementary fodder is needed in temperate regions such as 
Germany when the pigs are unable to gather enough nutrients from the snow- 
covered meadow during the winter. Provision of small daily amounts of additional 
fodder is also recommended during the summer. This allows for continued contact 
between keeper and the pigs, which facilitates handling. Supplementary fodder for 
lactating sows also leads to better survival and growth of piglets. 


4.3.2. Animal health and rearing/masting success 

The success of domestic livestock keeping depends on animal health, as this is a key 
determinant of reproductive rates and growth rates. Within the pig grazing project, 
we were able to show that old breeds tolerated winter conditions with freezing 
(< -20°C) and up to 40 cm of snow without showing any negative effects in terms of 
their health. The animals kept outdoors were as healthy as the pigs held in stables. 
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A disadvantage in economic terms proved to be the low fertility rates of at least 
some of the old breeds. On the average, litter size ranged between 6 and 8 piglets 
with approximately 1.5 litters annually. This is significantly less than average litter 
production (20 piglets sow’ yr’) in intensive production systems (stables). Piglet 
losses in the low-intensity outdoor systems did not differ from those experienced in 
stables. 

In addition, growth rates (masting rates) obtained in the extensive outdoor 
system were considerably less than masting rates achieved when large quantities of 
high quality mast fodder was provided. Weight gain with modern breeds kept in 
intensive production systems amounts to 600-700 g d', whereas we achieved 220- 
280 g d" in our low-intensity outdoor production systems. 


4.3.3. Economic feasibility of extensive outdoor pig keeping 

Besides the cost (fixed and variable), and the data on reproductive and masting 
success listed above, the economic feasibility of extensive outdoor pig keeping is 
determined by the labour invested, the income obtained from direct marketing of 
products, and public subsidies to compensate for values generated by abstaining 
from maximisation of short-term productivity. 

The average time spent for care and maintenance is about 400 h yr’ for a pasture 
that is situated close to the farm. Cutting the vegetation under the electric fence 
during the summer is labour intensive and accounts for much of the cost. 

If slaughtered animals are marketed via the regular pathway, the economic gain 
from low-intensity pig keeping tends toward zero, because carcasses of the old 
breeds do not conform to EU standards and thus are considered qualitatively 
inferior. To be competitive, the producer needs to develop a rather complex 
marketing strategy. The consumer has to be informed about the advantages of the 
outdoor keeping system and the resulting quality of the product. A product that, as a 
consequence, warrants a higher price. The general appearance of the old breeds is 
very helpful in the context of developing a marketing strategy. Attractiveness of the 
breeds and “accessibility” (visibility) in a “natural” outdoor environment cause 
consumers to specifically ask for products from such keeping systems. Over several 
years, a price of 4 € kg” slaughter weight has been obtained for the animals reared in 
low-intensity outdoor pasturing systems. This is more than 3 times above the regular 
market price. 

Currently, no subsidies comparable to the EU suckler cow or sheep premium are 
granted for pigs. Some states in Germany actually pay a premium to farmers that 
keep old and threatened pig breeds (provided conditions defined in state regulations 
are met). However, there are as yet no subsidies in Germany relating to the actual 
area grazed with pigs. 

In spite of the documented marketing success, the conditions outlined above 
render low-intensity outdoor pig keeping unprofitable. The net gain for the farmer 
amounts to a maximum of 4-5 € h''. This wage is extremely low compared to 
average income in Germany, but it does not differ much from values obtained for 
other low-intensity livestock keeping systems. If area-related subsidies and 
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premiums related to head counts are not taken into account, shepherds would receive 
a similar income (Tampe & Hampicke, 1995). 

The unfavourable results for economic feasibility are due to: (1) high investment 
resulting from the EU directive defining basic hygiene standards; (2) the need to 
develop complex vending routes; and (3) the lack of subsidies for extensive pig- 
keeping within agricultural and nature conservation programs. Low-intensity 
outdoor pig keeping can only become profitable for the farmer if systems that foster 
conservation values are compensated accordingly (see Joos, this volume). It is 
important in this context that conservation in cultural landscapes cannot be separated 
from cultural heritage, as well as environmental and recreational values (see 
Coccossis, this volume; see Joos, this volume). These values associated with the 
commons do not show in the market place. Nevertheless, the cost for the 
preservation of such values in the cultural landscape context has to be monetized 
(see Wilson, Troy & Costanza, this volume). 

The situation could be much improved if pigs - or more specifically old pig 
breeds - kept outdoors could be vaccinated against swine fever. This would 
considerably lower the cost for fencing and hygienic security passages in the context 
of low-intensity outdoor pig keeping. Vaccines have been developed or are in the 
process of being developed. If the ban on vaccinations were lifted, then vaccines 
certainly would be available shortly thereafter. However, the basic reason for the 
ban within the EU is not disease control, but a policy-economic consideration. 
Countries that are free from swine fever, such as the US or Australia, refuse the 
import of meat or secondary products from animals that have been vaccinated. 
Vaccination thus can provide a pretext for trade restrictions. Because of the risk of 
losing market access, permission for vaccination within the EU currently is not 
politically opportune. 


5. CONCLUSIONS 


Low-intensity pig grazing can maintain plant and animal communities characteristic 
of cultural landscapes. Bird and ground beetle diversity seem to directly benefit 
from the pigs' rooting behaviour. When evaluating the effects of low-intensity pig 
grazing from a conservation point of view, the study sites in our research program 
did not offer a high potential for rapid recolonisation by rare or endangered species. 
Rather, most study sites were surrounded by intensively used agricultural land, 
which mitigated against the chance for rapid colonisation by new species adapted to 
patches of bare soil not subjected to high intensity use. Therefore, the results 
presented are surprisingly encouraging from a conservation point of view. Extensive 
pig grazing appears to offer a multitude of possibilities for nature conservation and 
landscape maintenance. 

New tasks in connection with conservation-oriented management may help 
secure the survival of old breeds otherwise doomed under current intensive 
agricultural practices. Furthermore, old breeds may grant an advantage in the 
market, because they are distinctly separate from “standard” high performance pigs. 
This allows for an appropriate marketing strategy that focuses on the exclusiveness 
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of the product and may obtain results that in monetary terms lie considerably above 
those for standard meat products (more than a 3-fold difference). 

Unfortunately, the potential offered by low-intensity systems of outdoor keeping 
currently cannot be realised, because a number of EU directives renders the broad 
application of such systems unprofitable. This calls for changes at the policy level. 
Changes in the allocation of agriculture-related subsidies, changes in quality 
standards for slaughtered animals, and a critical examination of the general ban on 
vaccination of domestic pigs. 
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